
iockheed Eaviconmental Systems & Technologies Cu.
00443i1

Lockheed Analytical Services . ' _
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED IbfART/M .

-7
June 26, 1995

^ -0`

345gMs. Joan Kessner ^^ ^8
Bechtel Hanford, Inc.,
345 Hills

4N4P.O. Box 969 ^z6t8tLtigly^ ^ ^
Richland, WA 99352 ^

^
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SDG No.: LK4561

L4561- The attached data report contains the analytical results of samples that were

submitted to Lockheed Analytical Services on 20 May 1995. The temperature

of the cooler upon receipt was 2°C. Sample containers received agree with the
chain-of-custody documentation. Sample containers were received intact. The
vials for volatile analyses did not contain headspace. Samples were received
in time to meet the analytical holding time requirements.

L4597- The attached data report contains the analytical results of samples that were _

submitted to Lockheed Analytical Services on 25 May 1995. The temperature

of the cooler upon receipt was 2°C. Sample containers received agree with the

chain-of-custody documentation. Sample containers were received intact. The

vials for volatile analyses did not contain headspace. Samples were received

in time to meet the analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-inreport
are also enclosed representing'the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423.
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Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature."

Sincerely,

^^

cc: Client Services
Document Control

_3 7l<^Zyj^

Kathleen M. Hall
Client Services Representative
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Quotation No.: Q400000-B-

SAF: B95-052
Document File No.: 0520596/0525596

WHC Document File No., 222
SDG No.: LK4561

Page2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
• Two water samples were received for LK4561 and analyzed in batches 520 bh and

525 bh for selected analytes as requested on the chain of custody. Quality control
analysis was performed on the following sample:

Client ID LAL # Method

BATCH
520 bh

BOFKD1 L4561-9 MS, DUP 300.0 Chloride, Nitrate-N, Nitrite-N, Sulfate,

Fluoride and Orthophosphate

BATCH
525 bh

BOFKD3 L4597-9 MS, DUP 300.0 Chloride, Nitrate-N, Nitrite-N, Sulfate,
Fluoride and Orthophosphate

Holding Time Requirements
• All samples were analyzed within the method-specific holding time except for batch

520 bh for Method 300.0 Nitrate-n, Nitrite-N and Orthophosphate which were received
out of holding time. All associated samples are flagged with an "H".

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control

• All Internal Quality Control were within acceptance limits.

Kay McCann June 6, 1995

- Prepared By Date
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CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration •and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

• Two water samples for total metals analysis. The samples were prepared as LAS

Batch 520BHT and analyzed for selected analytes as requested on the chain of

custody. Sample BOFKD1 (L4561-8) was used for matrix spike and duplicate, post-

digestion spike and serial dilution analysis. All data flags due to the performance of

the above-mentioned QC sample are also associated with every sample digested with

this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

• The level of analytes in the method blanks were less than the reporting detection

limits.

Internal Quality Control

• All internal quality control were within acceptance limits.

Sample Results

• The following qualifiers are reported on the basis of the techniques employed to

perform the analyses:

"P" ICP-AES
"F" GFAA

Nalini Prabhakar

Prepared By

06/24/95

Date
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CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

• Two filtered water samples for dissolved metals analysis. As the measured turbidity

of the samples was less than 1 NTU, they were batched as 520BHD for selected

dissolved analytes as requested on the chain of custody. For this sample batch sample

BOFKD2 (L4561-16) was used for matrix spike and matrix spike duplicate and serial

dilution analyses. All data flags due to the performance of the above-mentioned QC

sample are also associated with every sample analyzed with this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

• The level of analytes in the method blanks were less than the reporting detection

limits.

Internal Quality Control

• All internal quality control were within acceptance limits

Sample Results

• The following qualifiers are reported on the basis of the techniques employed to

perform the analyses:

"P" ICP-AES
"F" GFAA

Nalini Prabhakar 06/21/95

Prepared By Date
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Lockheed Analytical Services Log-in: L4561, L4597

• Antimony is reported by AA for two of the samples due to interferences on the ICP
analysis.

gjA
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CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method CLP 3/90 Volatiles

This data package contains the volatile organic constituents results for the sample collected
on May 18 and 23, 1995 and received at Lockheed Analytical Services on May 20 and 25,
1995. The samples and the corresponding laboratory control number can be found on the
Method Blank Summary Form IV.

SDG No.: L4561

Login No.: L4561/L4597

The associated samples were analyzed in two analytical batches. The instrument tunes, initial

and continuing calibrations were within QC criteria.

Analytical Batch 052495-8260-D 1

Holding Times

The samples were analyzed within the required holding time on May 24, 1995.

Surrogate Recoveries

Surrogate recoveries were within QC limits.

Matrix Spike ( Ms)/Matrix Spike Duplicate (MSD)

Sample BODKD1 (L4561-5) was the native sample for L4561-5 MS/MSD. Compound
recoveries were within QC limits in the Matrix Spike (MS) and Matrix Spike Duplicate (MSD).
The Relative Percent Differences (RPDs) between the MS and MSD were within QC limits.
Target compound Acetone was detected in the MS along with the spiked compounds.

Method Blank

There were no target compounds and Tentatively Identified Compounds (TICs) detected in the
Method Blank (MB).

Internal Standard

All internal standard area counts and retention times were within QC limits for all associated
samples analyzed.

U0S
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Target compounds were detected in the associated client sample analyzed but no TICs were
detected.

Analytical Batch 052695-8260-D 1 '

Holding Times

The samples were analyzed within the required holding time on May 26, 1995.

Surrogate Recoveries

Surrogate recoveries were within QC limits.

Matrix Spike (Ms)/Matrix Spike Duplicate (MSD)

Refer to analytical batch 052495-8260-D1 for the associated Matrix Spike (MS) and Matrix
Spike Duplicate (MSD) results.

Method Blank

There were no target compounds and Tentatively Identified Compounds (TICs) detected in the
Method Blank (MB).

Internal Standard

The internal standard area counts and retention times were within QC limits for all associated
samples analyzed.

Sample Results

Target compound Acetone was detected in sample BODKD6 (L4597-2). There were no TICs
detected in the associated client samples analyzed.

Prepared By
Patricia Lonergan

June 26, 1995
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CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer,
laboratory control samples; matrix spike samples, duplicate samples.

Holding Time Requirements

All holding times were met.

Chemical Recoveries and MDAs can be found on the preparation sheets and calculation
sheets, respectively, on the attached raw data for each method.

Analytical Method

Carbon-14

The carbon-14 analysis was performed using LAL-91-SOP-0209. All samples were
analyzed on batch #23714, which contains a method blank (MBB), duplicate (DUP),
laboratory control sample (LCS), and matrix spike (MS). No problems were
encountered during preparation or analysis, and all QC criteria were met.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples
were analyzed on batch #23735, which contains an MBB, DUP, LCS and MS. No
problems were encountered during preparation or analysis, and all QC criteria were
met.

Strontium

The strontium analysis was performed using LAL-91-SOP-0196. All samples were
analyzed on batch #23734, which contains and MBB, DUP and LCS. No problems
were encountered during preparation or analysis. There was insufficient sample for a
matrix spike analysis. All other QC criteria were met.
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Tritium
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The tritium analysis was performed using LAL-91-SOP-0066. All samples were
analyzed on batch #23736, which contains an MBB, DUP, LCS and MS. No problems
were encountered during preparation or analysis. All QC criteria were met.

Yvonne M.Jacobv
Prepared By

June 21, 1995
Date
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Lockheed Analytical Services
DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 08/28/921

For Use onahe AnaIytical Data Reportucg Forms

For CLP Analyses Only - Reported value is less than the contract requited detection

B limit (CRDL) but greater than or equal to the instrument detection limit (IDL).:

For Routine, Non-CLP Analyses Only - Any constituent that was also detected in the

C associated blank whose concentration was greater than the reporting detection limit

(RDL).

D Presence of high levels of interfering constituents required dilution of sample which

increased the RDL by the dilution factor.

E Estimated value due to presence of interference.

Sample analysis performed outside of method-or client-specified maximum holding time

H requirement.

M For CLP Analyses Only - Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.

For CLP Reporting Only - Constituent was analyzed. for but not detected (sample

U quantitation must be corrected for dilution and percent moisture).

W For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

X, Y, or Z Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance -

limits.

+ Correlation coefficient (r) for the MSA is less than 0.995.

For Use :on the. QC Data Reporting Forms

a' The spike recovery and/or RPD for matrix spike and matrix spike duplicates

cannot be evaluated due to insufficient spiking level compared to the elevated

sample analyte concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration

was below the-RDL.

' Used as footnote designations on the, QC summary form.
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Lockheed Analytical Services
DATA QUALIFIERS FOR ORGANIC ANALYSES

., ,:.
for Use On The Analytical Data Reporting Forms

A For CLP analyses Only - The TIC is a suspected aldol-condensatiomp'roduct.

Any constituent that was also detected in the associated blank whose concentration was
B greater than the practical or reporting detection limit (PQL or RDL).

C Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only]

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation
is not possible due to surrogates being diluted out of the samples during the course of the
analysis:

E Constituent concentration exceeded the calibration range.

G The quantitation is not gasoline or diesel but believed to be some other combination of
hydrocarbons.

Sample analysis performed outside of method- or client-specified maximum holding time

H requirement.

Estimated value - (1) constituent detected at a level less than the RDL or PQL and
J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP,

Reporting Only).

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on
N mass spectral library search.

For CLP Reporting Only - The percent difference between the concentrations detected

P on both GC columns was greater than 25 percent [pesticide/PCB analyses only].

For CLP Reporting Only - Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).

X, Y, or Z Analyst-defined qualifier.

N/A in the % moisture cell indicates that data are reported on an "as received" basis. A
N/A value in the % moisture cell indicates that data are reported based on a "dry weight"

(% Moisture) basis.

For Use,On The QC Data Reporting Forms

QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory
* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked

duplicate) exceeded acceptance limits.

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be

a' ' evaluated due to insufficient spiking level compared to the elevated sample analyte
concentration.

bl The RPD cannot be computed because the sample and/or duplicate concentration was
below the RDL.

Used as footnote designations on the QC Summary Form.
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Lockheed Analytical Services
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28/921

For Use on tfle AnaIytical Data. Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or

minimum detectable activity (MDA).

C Presence of high TDS in sample required reduction of sample size which
increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only- FWHM exceeded acceptance limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

For Usen the QC Data Reporting Forms

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a' The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample

analyte concentration.

bi The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

` Used as foot note designations on the QC summary form.
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01) Y^^!r

Jun 05 1995, 10:58 am

Login Number: L4561
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4561-2 • BOFKD5
temp 2; SAF# B95-052
Location: RFG19-121E
Water 1 S CLP 3/90 VOLATILES

L4561-3 BOFKD5
temp 2; SAF# B95-052
Location: RFG18-46A5

L4561-4 BOFKDS
temp 2; SAF# B95-052
Location: RFG18-46A5

L4561-5 BOFKD1
temp 2; SAF# B95-052
Location: RFG19-121E
Water 1 S CLP 3/90 VOLATILES

L4561-6 BOFKD1
temp 2; SAF# B95-052
Location: RFG18-46A5

L4561-7 BOFKD1
temp 2; SAF# B95-052
Location: RFG18-46A5

L4561-8 B0FKD1
temp 2; SAF# B95-052, FUR=As,Pb
Location: RFG01-07A
Water 1 S CLP FURNACE
Water 1 S CLP ICP

L4561-9 BOFKD1
temp 2; SAF# B95-052
Location.: RFG19-103C
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE

18-MAY-95 20-MAY-95

Ho1d:30-MAY-95

18-MAY-95 20-MAY-95

18-MAY-95 20-MAY-95

18-MAY-95 20-MAY-95

Ho1d:30-MAY-95

18-MAY-95 20-MAY-95

18-MAY-95 20-MAY-95

18-MAY-95 20-MAY-95

Hold:14-NOV-95
Hold:14-NOV-95

18-MAY-95 20-MAY-95

Hold:15-JUN-95
Hold:15-JUN-95
Ho1d:20-MAY-95
Ho1d:20-MAY-95

Page 1.

24-JUN-95

24-JUN-95

24-JUN-95

24-JUN-95

24-JUN-95

24-JUN-95

24-JUN-95

24-JUN-95

017
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jun 05 1995, 10:58 am

Login Number: L4561
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Water 1 S 300.0 PHOSPHATE Hold:20-MAY-95
Water 1 S 300.0 SULFATE Hold:15-JUN-95"

L4561-10 BOFKD1 18-MAY-95 20-MAY-95 24-JUN-95

temp 2; SAF# B95-052
Location: 156V-090G'
Water 1 S GR ALP/BETA LAL-0060 Hold:14-NOV-95
Water 1 S SR-90 LAL-0196 Hold:14-NOV-95

L4561-11 BOFKD1

temp 2; SAF# B95-052
Location: 156V-092D

L4561-12 B0FKD1

temp 2; SAF# B95-052

Location: 156V-073

L4561-13 BOFKD1

temp 2; SAF# B95-052

Location: 156V-045

L4561-14 BOFKD1
temp 2; SAF# B95-052
Location: 156V-092D

18-MAY-95 20-MAY-95 24-JUN-95

18-MAY-95 20-MAY-95 24-JUN-95

18-MAY-95 20-MAY-95 24-JUN-95

18-MAY-95 20-MAY-95 24-JUN-95

L4561-15 BOFKDI 18-MAY-95 20-MAY-95 24-JUN-95
temp 2; SAF# B95-052
Location: 156V-069
Water 1 S C-14 LAL-0209 Hold:14-NOV-95
Water 1 S TRITIUM(H3) LAL-0066 Hold:14-NOV-95

L4561-16 BOFKD2 18-MAY-95 20-MAY-95 24-JUN-95

temp 2; SAF# B95-052, FUR=As,Pb
Location: RFG01-07A
Filt H20 15 S CLP FURNACE Hold:14-NOV-95
Filt H20 15 S CLP ICP Hold:14-NOV-95

L4561-17
SAF# B95-052
Location:
Water 1
Water 1
Water 1
Water 1

REPORT TYPE

S EDD - DISK DEL.
S GCMS4A .
S INORG TYPE 4A RPT
S RAD RPT TYPE 4F

20-MAY-95 20-MAY-95 24-JUN-95

Page 2

Signature:

Date: ; ..^ J 01e
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LOGIN CHAIN OF CUSTODY REPORT (lnol)
May 23 1995, 08:52 am

Login Number: L4561
Account: 596 Bechtel Hahford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4561-1. BOFKD1
temp 2; SAF# B95-052
Location: RFG01-43E
Water 1 S SCREENING

L'4561-2' BOFKD5
temp 2; SAF# B95-052
Location: RFG18-46A5
Water 1 S CLP 3/90 VOLATILES

L4561-3 BOFKD5
temp 2; SAF# B95-052
Location: RFG18-46A5

L4561-4 ::: BOFKD5
temp 2; SAF# 595-052
Location: RFG18-46A5

L4561-511..r.. . BOFKD1
temp 2; SAF# B95-052
Location: RFG18-46A5
Water 1 S CLP 3/90 VOLATILES

L4561-6: BOFKDl
temp 2; SAF# B95-052
Location: RFG18-46A5

L4561:=T"; B0FKD1
temp 2; SAF# B95-052
Location: RFG18-46A5

L4561r8"..,, ; . B0FKD1
temp 2; SAF# B95-052, FUR=As,Pb
Location: RFG01-07A
Water 1 S CLP FURNACE
Water 1 S CLP ICP

L4561=9'
'

B0FKD'11.
temp 2; SAF# B95-052
Location: RFG01-07A
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE

Hold:15-JUN-95
Hold:15-JUN-95
Hold:20-MAY-95
Hold:20-MAY-95

Page 1

U1S
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18-MAY-95 20-MAY-95 '24-JUN-95

Hold:14-NOV-95

18-MAY-9520-MAY-95 24-JUN-95

Hold:30-MAY-95

18-MAY-95 20-MAY-95 .24-JUN-95

18-MAY-95 20-MAY:-95 24-JUN-95

18-MAY-95 20-MAY-95 24-JUN-95

Ho1d:30-MAY-95

18-MAY-95 20-MAY-95. ..24-JUN-95

1'8-MAY.-9520-MAY-95 24-JUN-95

18-MAY-9520-MAY-95 24-JUN-95

Hold:14-NOV-95
Hold:14-NOV-95

18 MAY-9;5..20'.-MAY-95`:., . ,2,,;4,-JUN'-95



LOGIN CHAIN OF CUSTODY REPORT (ln01)
May 23 1995, 08:52 am

Login Number: L4561
Account: 596 Bechtel Hanford, Inc. * Richiand, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Water 1 S 300.0 PHOSPHATE Ho1d:20-MAY-95
Water 1 S 300.0 SULFATE Hold:15-JUN-95

L4561-10 B0FKD1 :18=MAY-9'5' 20rMAY795
temp 2; SAF# B95-052
Location: 157
Water 1 S GR ALP/BETA LAL-0060 Hold:14-NOV-95
Water 1 S SR-90 LAL-0196 Hold:14-NOV-95

L4561-1T: % BOFKD1
temp 2; SAF# B95-052
Location: 157

L4561-12,BOFKDl
temp 2; SAF# B95-052
Location: 157

L4561-13 BOFKD1
temp 2; SAF# 595-052
Location: 157

L4361-141 ,. BOFKDT
temp 2; SAF# B95-052
Location: 157

L4561-15 :; BOFKD1,
temp 2; SAF# B95-052
Location: 157

18-MAY-95 20-MAY-95

1.8-MAY-9520-MAY-95

24-JUN-95

2.4-JUN-95

24-JUN-95

.18-MAY-95 Z,Q-MAY-95: . ,..'24-SUN.-95

1'8-MAY.-95':20=MAY=95 24-JUN-95

1.8;-MAYr95. 20,=MAY,-95 . 24-JUN-95

Water 1 S C-14 LAL-0209 Hold:.14-NOV-95
Water 1 S TRITIUM(H3) LAL-0066 Hold:14-NOV-95

L4561-16 ":'' BOFKD2"... ,24-JUN-9518 MAY:5 20, MAY=.95
temp 2; SAF# B95-052, FUR=AS,Pb
Location: RFGO1-07A
Filt H20 15 S CLP FURNACE Hold:14-NOV-95
Filt H20 15 S CLP ICP Hold:14-NOV-95

L4561-17 ..,..: ;;,:.., t r.^;;.:... ..... REPOFiT. TYPE
SAF# B95-052
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 4 RPT
Water 1 S RAD RPTTYPE 4

20-MAY.-9:5:. ,20-MAY-95' , .. 24-JUN-95

Page 2

Signature: /vW t:nF^°

Date: S`Z3^1^ 020
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4Bechtel Hanford, Inc. J[ 1J S CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST. Data Tuntaround

q Priority
Collector Company Contact Telephune

^ Normal
, C^.^^ Bob Raidl (509) 372-9641

Project DesignaGon Sampling Location SAr No.

100-FR-3 Groundwater - Round 7 100 F B95-052

Ice Chest p^^
' ^

Field LogbookNo Method of Shipment

s^ " /U Q Federal Express

Shipped To Offsite Property No. Bill of Lading/Air Bill No.

Luckheed w9S'0 -- C',3C't1'-5 0 '-ZCIU tl^l,•^^hG'^L'•^7

Possible Sample Hazards/Remarks preservation
HNO, Cool4°C HCI HNO, Caol4°C Cuol4°C HNO, IICI

'1TypeofContainer
PIG P/G Gs P/G G PIG P/G Gs

No. of Container(s)
1 1 3 5 1 1 • 1 3

Special Handling and/or Storage Volume
Mamtainsamplesbetween2'Cand6°C. IL 500ntL 40mL IL IL 20mL 1L 40mI.

iceMeuu- A°'°°a0^1- VOA-TCL Gross Tritium, Activity ICPMetels- VOA-
- TAL. AA F, C1, SO„

plpha, C-14 Scan T^. AA
- TCL

M^-^' Po°
NO,, Meals-AC,

SAMPLE ANALYSIS Pb. NO,. Gross Pb.

(Oy'Jkrcd) Beta, - (Fdl<red)

Sr-90

Sample No. Matrix• Date Sampled Time Sampled

HOFKDI W /v

BOFKD2 W &-`i )<

BOPKDS W

SPECIALINSTRUCTIONS Mtl"s'
CHAIN OF POSSESSION SigNPrint Names Sample analysis for PO„ NO,, and NO, by EPA 300:0 is being requested for infotmation s -sw _

RelinquishtA By DateTime R B ^.eC. Date/Time 0J' only. The ERC Contractor acknowledges that the 48-hour holding Gme will not be met.
su - sw:i^

° O^ ^ r^^ -3 -

.
SL a SYWee

•, K atiM1. W - Wntt
C Date^me p^jd^ ecetved By Date/Tme o_ Mr

Os-b^wu5d'dt

elinquishedBy Date^me Received By Date/Tme . - • bL-n= t.qsa.
'- , fiuueT =

. .. WI-Wipe

J Relinquished By Date/Tune Received By Date/Tme L - L*mV vqwflm
1{ .a qk,

LABORATORY R ed 1
Title t - Date/Time

SEC1'i0N d.CiA Jc:•m l. L/ /^ rv- cCr4 /Q .y
J

PINAL SAMPLE isposal Method Disposed By Dat me

D15POSIT[ON



Environmental
Restoration

ER^ TeamContractor

Interoffice Memorandum

Job No. 22192
W. Rapm„ rteyPnny: No
cc:+: d/A
ov: waFw3

TSD: N/A

ERA: V/A

Sd.jun Cadc: 5d50

TO: W. S. Thompson N3-06 uAM' April 27, 1995

coeus: R. L. Biggerstaff . H4-91 FROM. S. K. De Mers ^li
Radiological Controls
N3-06/376-2764

susn:cr: 1995 Round 7 sampling for 100-FR-3

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

All except two of the wells listed in the attachment were reviewed for radiological content based

on the previous 4 years of sampling data. No well listed has a /3 activity in excess of 100,000

pCi/1 (<.1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1

(<.01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm

D.O.T. limit). The highest activity in recent samples is 9,900 pCi/1 /3(H3) and 50 pCi/1 a.

The remaining wells are in locations that do not provide a credible path whereby they could
become contaminated at the above listed levels.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined base& on
the history of each well on a case by case basis.

r
skd

02^s^osqc



WHC[BHI SAMPLE CHECK-IN LIST

Date/Time Received: '^7-a ^ SDG #: 1.^._

Work Order Number: rJL SAF #:

Shipping Container ID: E4C - -Chain of Custody #

1. Custody Seals on shipping container intact? Yes [>K_] No []

2. Custody Seals dated and signed? Yes W-] No []

3. Chain-of-Custody record present? Yes 6(] No

4. Cooler temperature

5. Vermiculite/packing materials is Wet [] Dry [,x]

6. Number of samples in shipping container:

7. Sample holding times exceeded: Yes [JC] No []

8. Samples have: tape hazard labels
custody seals appropriate sample labels

9. Samples are: in good condition leaking
broken have airbubbles

10. Were any anomalies identified in sample receipt? Yes [] No p<]

11. Description of anomalies (include sample numbers):

Sample Custodian•. ,..^ On: S- 20 -

Telephoned To: BY d 3

FORM NO. LS-042, Rev. 1, 2/95

Post-it' Fax Note 7671 , Date 5=Z?.9) (y

To
^ l From

CoJDept Co.

Phone # Phone R

Fax # Fax If 0 2 3

05a-DSIL



- a^.. ' . r .i . -...'1' .. Yr..r./ . ^1'Jl'^IJ"-- u.w •I^.Y ('J. ^^^^... ^ .^ ^..L'J

Sample Logia - -

Login Re-view Chec3dist

Lot Number L`ES(s (

1- r
- f'

_^--:

The login reriew should be conducted by that person logging in the samples as well as a
peer. Ple:se use this checfclist to ensure that such reviews occur in a unifotm basis. PIease
sign and date below to verify that a login review has accutied. This checklist should be
atTxed to each login pacicage prior to distribution.

For en cltFcsrve lag:n mficr. u a minimum. fire tcpona fiem Ne Ierin Pt^eR mWitaed• TSue am lisclvin af euueny (oc

cqu:rucm), ':+n +opn ebun of cuuetly repen. ft sanyle aummacy rsPwt. tbs san:ple :suria^ ohee,kliu. ^ Ibe lapn yuauuon. Beiar-
bepn:nja mriar. emmr: 'w: Uuse fire compunenu em aradab4. Feriab+ with c^{k conyvneai senq+lrs. Ss campie mmny'y rtPan
may be n:mnirsed.

Sampie Summarv Renort Yes No
`LA±

1. Are all sample IDs cotzzct? ^--
2 Are all satnptes prCettt?
3. Are all mauices cormct? ^C --

(e.g.. TCS.P euelysnatroWd be w t PCLP teuhatr: fidd bhrts eba+W be ^.vef V

4. Are all analyses an the chain of custody/togin qttotatiott included? -^ --

5. ATe attaiyses iogood in for the correcs roatainer? --
(e.g.. ^miY^e rquifmjp:e4raimbbjed in rer a Plaees^ e^i:ui vie. w.>+l

6. Are sampless Iogaed in acarding to Iaitoratoty batching procedures?
(e.g.,

X--

TC'..7 n:tuuc ueeEiei end . ---••••• moalyyirvie4L nc{maYavld he iagge.i In au the eame Gw:e,

L9sin Ciain of Cjstodv Re^on -

1. Are the ColIe:., Receive , and Due dates canmtt for every samplel

2. Have snpropriate sample comments been iaciuded? _7 --
(e.L.. NSl145D esaiml^-cammaw @vm :ne ciiem cmmmnin^hW •:•':r,•••:•••^

Sam^ie Receivine Chec^Jist

1. Are atty discepances bewee.: the chain of austody and the login noted?- -`^
(ag.. lle; mt dttfertm an duim ofcunmy and bmW Icbsle. eee+(dee maer.,uraqlu (at ftom breaYai)

5'Z3 ^(f ^^"^ . 3( Yn 5 Z3 yf

P^mary re:•ie:v signature Date Secondary review signature Date

024

0 D-a-o-)"!(,--
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Lockheed Analytical Services
Sample Receiving Checklist
Client Name: \fj t,,% F,', i,..a JobNo. LLI56 I Cooler ID:

Psge I of

COOLER CONDTITON UPON RECEWT

Temperature of cooler upon reeeipt:

temperature of temp. blank upon receipt:

Ya No • CommmrslDisctcpanda

custody seds intaU x ' .

chain of custody present

blue ice (or equiv.) praent/frou,n

red survey completed

SAWLE CONDTITON UPON RECEIPT

Yes No • CommmtalDlscrepanciea

all bottles labeled

samples intact

proper container used for sample type
sample volume sufficient for analysis
proper.pres. indicated on the COC

VOA's contain badgpaee

are samples bi-phasic (if to, Indicate sample ID'S):

MISCELLANEOUSiTEMS

Yes No • CommentslDiscrepsneies

samples with short holding times

samples to subcontract

ADDITIONAL COTuAAUNTS/DISCREPANCFES

Completed by / date:

Seat to the client (datelinitials): Cllent'a sigaeture upod reeeipt:

Notatnmucrf8eaypmpri+laCSRolaY4/kxprmJulmmedLldXtqommeetpl - - - . , . - - -

^^apjwspMrkwrBLlafmmatleeaodJerurav66tsimUktotbaappropf4feeSR(lD^jJ6! s!K :: - -- - - . - - .I ^- -_,

0

IV

version 2.0 (11/11/94)



Lockheed Analytical Laboratory

SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, Inc. * Richland, WA

BOFKD1 - L4561-1 Water SCREENING
L4561-5 , . , Water •CLP 3/90 VOLATII
L4561-8 Water •CLP FURNACE -
L4561-8 Water CLPICP -
L4561-9 Water •300.0 CHLORIDE
L4561-9 Water . 300.0 FLUORIDE -

L4561-9 Water •300.0 NITRATE
L4561-9 Water . 300.0 NITRITE -

• L4561-9 Water •300.0 PHOSPHATE
L4561-9 Water 300.0 SULFATE -
L4561-10 Water .GR ALP/BETA LAL•
L4561-10 Water - SR-90 LAL-0196-
Y,4561-15 Water -C-14 LAL-0209 -
L4561-15 Water ^TRITIUM(H3) LAL-

BOFKD2 _ L4561-16 Filt H20 -CLP FURNACE -
L4561-16 Filt H20 - CLP ICP -

B0FKD5 - L4561-2 Water - CLP 3/90 VOLATIL

REPORT TYPE - L4561-17 Water EDD - DISK DEL^

L4561-17 Water INORG TYPE 4 RPT

L4561-17 Water RAD RPT TYPE 4.

U2E
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LOCKHEED ANALYTICAL SERVICES V
LOGIN CHAIN OF CUSTODY REPORT (in01)

Jun 05 1995, 10:58 am

Login Number: L4591
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4597-2 'BOFKD6
temp 2; SAF# B95-052
Location: RFG19-97G
Water 1 S CLP 3/90 VOLATILES

L4597-3 BOFKD6
temp 2; SAF# B95-052
Location: RFG18-46A5

L4597-4 BOFKD6
temp 2; SAF# B95-052
Location: RFG18-46A5

L4597-5 BOFKD3
temp 2; SAF# B95-052
Location: RFG19-97G
Water 1 S CLP 3/90 VOLATILES

L4597-6 BOFKD3
temp 2; SAF# B95-052
Location: RFG18-46A5

L4597-7 BOFKD3
temp 2; SAF# B95-052
Location: RFG18-46A5

L4597-8 BOFKD3
temp 2; SAF# B95-052, FUR=As,Pb
Location: RFGO1-07A
Water 1 S CLP FURNACE
Water 1 S CLP ICP.

L4597-9 BOFKD3
temp 2; SAF# B95-052
Location: RFG19-103C
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE

23-MAY-95 25-MAY-95 29-JUN-95

Ho1d:04-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

Hold:04-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

Hold:19-NOV-95
Hold:19-NOV-95

23-MAY-95 25-MAY-95 29-JUN-95

Ho1d:20-JUN-95
Ho1d:20-JUN-95
Hold:25-MAY-95
Hold:25-MAY-95

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln'O1)

Jun 05 1995, 10:58 am

Login Number: L4591
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratory"Ciient ; Celleat Rece:^ue Due
Sample 2tumber. 5. e^7umpex Date D^^e PR Date

Water 1 S 300.0 PHOSPHATE Hold:25-MAY-95
Water 1 S 300.0 SULFATE Ho1d:20-JUN-95'

L4597-10 BOFKD3 23-MAY-95 25-MAY-95 29-JUN-95
temp 2; SAF# B95-052
Location: 156-012
Water 1 S GR ALP/BETA LAL-6060 Hold:19-NOV-95
Water 1 S SR-90 LAL-0196 Hold:19-NOV-95

L4597-11 BOFKD3 23-MAY-95 25-MAY-95 29-JUN-95
temp 2; SAF# B95-052
Location: 156-012

L4597-12 BOFKD3
temp 2; SAF# B95-052
Location: 156-012

L4597-13 BOFKD3
temp 2; SAF# B95-052
Location: 156-012

23-MAY-95 25-MAY-95 29-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

L4597-14 BOFKD3 23-MAY-95 25-MAY-95 29-JUN-95
temp 2; SAF# B95-052
Location: 156-012

L4597-15 BOFKD3 23-MAY-95 25-MAY-95 29-JUN-95
temp 2; SAF# B95-052
Location: 156-022B
Water 1 S C-14 LAL-0209 Hold:19-NOV-95
Water 1 S TRITIUM(H3) LAL-0066 Hold:19-NOV-95

L4597-16 BOFKD4
temp 2; SAF# B95-052, FUR=As,Pb
Location: RFGO1-07A
Filt H20 15 S CLP FURNACE
Filt H20 15 S CLP ICP

L4597-17 REPORT TYPE
SAF# B95-052
Location:
Water 1 S EDD - DISK DEL.
Water 1 S GCMS4A
Water 1 "S INORG TYPE.4A RPT
Water 1 S RAD RPT TYPE 4F

23-MAY-95 25-MAY-95 29-JUN-95

Hold:19.-NOV-95
Hold:19-NOV-95

25-MAY-95 25-MAY-95 29-JUN-95

Page 2

Signature:

Date: 028
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln01)

May 25 1995, 01:11 pm

Login Number: L4597
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4597-1 BOFKD3
temp 2; SAF# B95-052
Location: 157
Water 1 S SCREENING

L4597-2. BOFKD6,
temp 2; SAF# B95-052
Location: 157
Water 1 S CLP 3/90 VOLATILES

L4597-3: BOFKD6
temp 2; SAF# B95-052
Location: 157

L4597-4 B0FKD6
temp 2; SAF# B95-052
Location: 157

L4597-5 ' BOFKD3
temp 2; SAF# B95-052
Location: 157
Water 1 S CLP 3/90 VOLATILES

L4597-6 B0FKD3
temp 2; SAF# B95-052
Location: 157

L4597-7 BOFKD3
temp 2; SAF# B95-052
Location: 157

L4597-8 BOFKD3,
temp 2; SAF# B95-052, FUR=As,Pb
Location: 157
Water 1 S CLP FURNACE
Water 1 S CLP ICP

L4'5'97-9r :: BOFKD3: •
temp 2; SAF# B95-052
Location: 157
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE

23-MAY-95 25-MAY-95 29-JUN-95

Hold:19-NOV-95

23-MAY-95 25-MAY-95 29-JUN-95

Ho1d:04-JUN-95

23=MAY-95 25-MAY-95 29-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

Ho1d:04-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

23-MAY-95 25-MAY-95 29-JUN-95

Hold:19-NOV-95
Hold:19-NOV-95

23-MAY-95 25-MAY-95 29-JUN-95

Ho1d:20-JUN-95
Ho1d:20-JUN-95
Hold:25-MAY-95
Hold:25-MAY-95

Page 1
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LOCKHEED ANALYTICAL 9ERVICES
LOGIN CHAIN OF CUSTODY REPORT.(1n01)

May 25 1995, 01:11 pm

Login Number: L4597
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Water 1 S 300.0 PHOSPHATE Hold:25-MAY-95
Water 1 S 300.0 SULFATE Ho1d:20-JUN-95

L4597-10: BOFKD3 23-MAY-95 25-MAY-95
temp 2; SAF# B95-052.
Location: 157
Water 1 S GR ALP/BETA LAL-0060 Hold:19-NOV-95
Water 1 S SR-90 LAL-0196 Hold:19-NOV-95

L4597-11; . BOFKD3
temp 2; SAF# B95-052
Location: 157

L4597-1ZBOFKD3
temp 2; SAF# B95-052
Location: 157

L4597-13, BOFKD3
temp 2; SAF# B95-052
Location: 157

L4597=14^`.' BOFKD3
temp 2; SAF# B95-052
Location: 157

1,4547-15. BOFKD3
temp 2; SAF# B95-052
Location: 157

23-MAY-95..25-MAY-95

23-MAY-95.25-MAY-95

23-MAY-95 25-MAY-95

2.3-MAY.,-95 25-MAY-95

23-MP:Y-9:5.25-MAY-95

Water 1 S C-14 LAL-0209 Hold:19-NOV-95
Water 1 S TRITIUM(H3) LAL-0066 Hold:19-NOV-95

L4597-16. .. BOFKD4 23-MAY-95 25-MAY-95
temp 2; SAF# B95-052, FUR=As,Pb
Location: 157
Filt H20 15 S CLP FURNACE Hold:19-NOV-95
Filt H20 15 S CLP ICP Hold:19-NOV-95

L4597 ;T7 ;;"",REPaR7`:,T.YPE 25-MP:Y-95. 25-MAY-95
SAF# B95-052
Location:
Water 1 S EDD - DISK DEL.
Water 1 .S INORG TYPE 4 RPT
Water 1 S RAD RPT TYPE 4

29-JUN-95

29-JUN-95

29-JUN-95

29-JUN-95

29-JUN-95

2:9-JUN-95

29-JUN-95

29-JUN-95

Page 2

Signature: ,(,'U'7,a

Date: S-Ls -U- 030
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Page 1 of1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

LU01 Data'ILtnaround

i itq PC ll t C C
r or y

o ec or ompany ontact Telephone
- ^ ^ r'- - BobRaidl (509) 372-9641 ^ Nurmal

Project DesignaGon Sampling Location SAP No.
100-FR-3 Groundwater - Round 7 100 F B95-052
IceChestNo. i S^yrr Field Logbook No.

- '^
MethodofShipment

E^•- ^) ` ' ^ - : Federal Express
Shipped To Offsite Property No. Bill of Lading /Air BBI No.
Lockheed _-310' _
Possible Sample Hazards/Remarks

Preservation
HNO, Cuol4°C HCI HNO, Coo14'C Cool4°C HNO, IICI

Type of Container
PIG PIG Gs P/G G • PIG P/G Gs

No. of Container(s)
1 1 3 5 I 1 . 1 3

SpecialHandlingand/orSlorage
Volume

Maintainsamplesbetween2°Cand6'C. IL 500mL 4OmL IL IL 20mL IL 40m1.
icemenu• Aniuns(C) - VOA-TCL Gross Tritium, Activity IcPMetal`- VOA-TAL. AA
Mmab-AS

F, Cl, SO,.
Fo. NO2 Alpha, C-14 Scan

TAL. AA
TCL

SAMPLE ANALYSIS ,
Pb

, ,
NO . Gross

Meta6-AS.

-
.

(Uufilmte^
,

Beta, .
Pb.
(Pil¢red)

Sr-90

Sample No. Matrix• Date Sampled Tune Sampled

BOFKD3 W

BOFKD4 W <_. ^.^, j \ / •a-^ ='-> ;

BOFKD6 W ^ti-it- ^^c. ^^ .•<

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCTIONS Mnea•
Sample analysis for PO„ NO,, and NO, by EPA 300.0 is being requested for infonnatiun s -y,h

ReBnquished By Date/Time Date/Time / only The ERC Contractor acknowledges that the 48-hour holding time will not be met. SE - s^i

N r-X f . . . . SL-SIWge

R' is By ^dL Date/15me I^' Received By Date^me
o.- o

i
C1

^ A - Nr
DS -

i aelinqurshed by Dale/Tme Received By Date^me . ^011 s° ' '`wn 4ry y
T - luwc
WI- Wipc

Relinquished By Date/Tme Received By Date/Tme t, - 14na .
v - vBn,da,'
x.-ouw,r

LABORATORY Received By Title I Daterrme
$ECTtoN

/

^ C.,s{vd't..._ 6-ZS'gS" . ^9u>

FINALSAMPLE Disposal Method Disposed By Date/Time
DISPOSIIYON



Environmental
Restoration ERC TeamContractor

Interoffice Memorandum

TO: W. S. Thompson N3-06 °AM

COPIES: R. L. Biggerstaff 114-91 FRO"'0

suwecrr: 1995 Round 7 sampling'for 100=FR-3

Job No. 22192
wrim 8a,- R-pu:aL NO
CCN: NIA
OU: 106FR-0

iSO: NIA

FRA: N/A

S-+im Code SMU

April 27, 1995

S. K. De Mers ^
Radiological Controls
N3-06/376-2764

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

All except two of the wells listed in the attachment were reviewed for radiological content based
on the previous 4 years of sampling data. No well listed has a/3 activity in excess of 100,000
pCi/1 (<.1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1
(<.01 uCi/I based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 9,900 pCi/1 fl(H3) and 50 pCi/1 a.

The remaining wells are in locations that do not provide a credible path whereby they could
become contaminated at the above listed levels.

.Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based' on
the history of each well on a case by case basis.

h

skd
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WHCBHI SAMPLE CHECK-IN LIST

Date/Time Received: 57-Z5',K5' SDG #: Wt.,

Work Order Number: Nt,4 SAF # : QQS- OS 1

Shipping Container ID: Et2-t0 Chain of Custody # 1-4

1. Custody Seals on shipping container intact? Yes [)(] No (]

2. Custody Seals dated and signed? Yes [^)Q ,No []

3. Chain-of-Custody record present? Yes [X No []

4. Cooler temperature ^+ C

5. Vermiculite/packing materials is Wet [] Dry

6. Number of samples in shipping container: /(p

7. Sample holding times exceeded: Yes [] No DKj'

8. Samples have: tape hazard labels
y custody seals appropriate sample labels

9. Samples are: in good condition leaking
broken have air bubbles

10. Were any anomalies identified in sample receipt? Yes [] No D<}

11. Description of anomalies (include sample numbers):

Sample Custodian: JL,(W,A. On: $2S-4^S

Telephoned To: On g°Z^r By ,¢,.,{" M,,`AC

FORM NO. L9-042, Rev. 1, 2/95

Post-Ir Fax Note 7671 DaleS-2S'4S paoges*

To From

`ColDept. Co.

Phone # Phone #

Fszlk Fax #

033



LOCKHEED MART/Al

Sample Login
Login Review Checklist

Lot Number

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure

that such reviews occur in a uniform basi's. Please sign and date below to verify that a login review has occurred. This checklist

should be affixed to each login package prior to distribution;

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT M NO 1^/ Comment

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

x

X

X

5. Are all analyses logged in for the correct container? '< -

6. Are samples logged in according to LAS batching
procedures?

LOGIN CHAIN OF CUSTODY

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE

^

YES NQ WA o e

x

x

YES NQ NL Comment

1. Are all discrepancies between the COC and the login
noted (if applicable)? I - _ X

primary review signature date

c) s-c/s 0 34
econdary review signature date

0 :5-



Lockheed Analytical Services Page I of

Sample ReceMng Checklist
Climt N.me: `^^^ 4.•^ 1 a^,A Job No. LLI Sy ) Cooler ID:

Q

v ^

COOLER CONDIYiON N RECEIPT

Temperature of cooler upon recdpt: o2
temperature of temp. blank upon recoipt:

Yes No • Commenh/DLcrepaoetoa

custody aeela intact

chain of custody present

blue Ice (or equiv.) praeat/frozon

rad survey completed X -

SAIWPLE CONDITION UPON RECEIPT

Yes No •CommenudDisercpsucks

all bottla lebeled

samples intact

proper container used for sample type x

sample volume sufficieat for analysis

proper pres. indicated on the COC
VOA'a contain headspeco

an samples bi-phasic (if so, indicate sample ID'S): ti

MISCELLANBOUS ITEMS

Ya No • CommmtdD3ktopaao6a
samples with short holding times /

samples to subcontract

ADDITIONAL CONAdBNTS/DISCREPANCIES

Completed by / date: MAM=

Sat to the clieat (date/initialt): Clleat'a dgaature upon receipt:

Nw.a ooolacl18eyyfcpx4taC92ofaqyQ4eroprmfa,ffimedLfmb'omraetyt

.*spjN10(OyjpA1bb (C/o®Itlaa{Yd7^4a^Yj^bCi(011j(41ef80 I^IVpl^6 •^-

^Q 7

6 ^'Arsion 2.0 (11/11/94)



Lockheed Analytical Laboratory.
SAMPLE SUMMARY REPORT (suO2)

Bechtel Hanford, Inc. * Richland, WA

BOFKD3 ^

BOFKD4 -

BOFKD6 -

REPORT TYPE _

L4597-1
L4597-5
L4597-8
L4597-8
L4597-9
L4597-9
L4597-9
L4597-9
L4597-9
L4597-9
L4597-10
L4597-10
L4597-15
L4597-15

L4597-16
L4597-16

L4597-2

L4597-17
L4597-17
L4597-17

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Filt H20
Filt H20

Water

Water
Water
Water

.SCREENING ^
, CLP 3/90 VOLATIL
.CLPFURNACE-
•CLP ICP --
_300.0 CHLORIDE-
300.0 FLUORIDE-
.300.0 NITRATE -
•300.0 NITRITE -
.300.0 PHOSPHATE
-300.0 SULFATE -
.GR ALP/BETA LAL-
SR-90 LAL-0196-

. C-14 LAL-0209-
.TRITIUM(H3) LAL-

^ CLP FURNACE -
CLP ICP -

CLP 3/90 VOLATIL

EDD - DISK DEL.
INORG TYPE 4 RPT
RAD RPT TYPE 4

P36

o^ a^^^



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

IClient Sample ID: BOFKDI jDate Collected: 18-MAY-95 .,^
t

^ ^
^Matrix: Water jDate Receivedi 20-MAY-95 .. ^ '

Constituent

, . .,. . , . ,, , ....

Units

. . . ,...

MethOd}

.. .

Resutt.`.

, .

Reportia9
Det4limit,. , .:...

Data
Clualif.ier(s),.....: .... .

Date
Anatyzed.. .

LAS
BatchfID

,

LAS ':-
SampLe^ID
.. ......

ChLoride mg/L 300.0 14. 0.02 24-MAY-95 23324 L4561-9

Ftuoride mg/L 300.0 0.73 0.1 24-MAY-95 23325 L4561-9

Nitrate-N mg/L 300.0 20. 0.02 H 24-MAY-95 23326 L4561-9

Nitrite-N mg/L 300.0 < 0.01 0.01 H 24-MAY-95 23327 L4561-9

Ortho Phosphate mg/L 300.0 < 0.1 0.1 H 24-MAY-95 23328 L4561-9

SuLtate mg/L 300.0 66. 0.1 24-MAY-95 23329 L4561-9

038



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID: BOFKD3 Date Collected: 23-MAY-95 .'. .

Matrix: Water Date Received: 25-MAY-95

Chloride _ mg/L 300.0 35. 0.02 25-MAY-.95 23386 L4597-9

Fluoride mg/L 300.0 0.35 0.1 26-MAY-95 23387 L4597-9

Nitrate-N mg/L 300.0 20. 0.02 25-MAY-95 23388 L4597-9

Nitrite-N mg/L 300.0 < 0.01 0.01 25-MAY-95 23389 L4597-9

ortho Phosphate mg/L 300.0 < 0.1 0.1 25-MAY-95 23390 L4597-9

SuLfate mg/L 300.0 97. 0.1 25-MAY-95 23391 L4597-9

039



Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Analyst Name fPiintJ. VI-p kM Analysis Date:

Clientts) Name: LAL 9atch lq:

Method No in'strumeirta^A :^,^L

Oescriptfon, . ' : : . . . . . . , Yes No.' Commenta : '.

Completeness Review
1. Was required method/SOP foliowed?,

2. Are all raw data available and labeled properly (e.g.,

methods used, units, sample lDs, dilution factors, reruns)?

3. Are all nonconformities in the raw data noted and/or

explained?

4. Were all the client samples analyzed for all constituents

and QC as specified on the LAL Bench Sheets?

Data Quality Assessment
5. Were samples properly preserved and analyzed within the

method-specified holding time?

6. Are instrument calibration criteria met?

7. Are initial and continuing calibration verification data

(bracketing the samples of interest) within criteria?

8. Are bracketing initial and continuing calibration blank data

within criteria? ^

9. Are matrix spike and/or matrix spike duplicate (if required)

recovery data within criteria?

^

10. Are method blank data within criteria?

11. Are duplicate precision data within criteria?

12. Are laboratory control sample data within criteria?

13. Has spike verification been performed adequately? ^ LAL /Dlsl:
L4St

SVP /aifa/s:

14. Has the status been updated in-the ACS? ^

Notes and comments: 6&1 /z YG^ '^ccl or^ fHT /Er Nj=it/ `"-w D/1/

40
Analyst s Signatu /Date Secondary Reviewer's Initials/Date

085

Rnb"d 06-02•94
N:1a^n(10A1de8el*4.Ylu



CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD

CLIENT ID NO.

BOFKD1

Lab Code: LOCK Case No.: B95-05 SAS No.: SDG No.: LK4561

Matrix (soil/water): WATER Lab Sample ID: L4561-8_

Level (low/med): LOW_ Date Received: 05/20/95

Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 33.0 U
7440-36-0 Antimony_ 6.7 B
7440-38-2 Arsenic 11.7
7440-39-3 Barium 46.2 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0

------- -
U

7440-70-2 Calcium 2 8006
7440-47-3 Chromium 3.0 U
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 2.0 U
7439-89-6 Iron 34.4 B
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 19900
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 12.0 U
7440-09-7 Potassium 7190
7440-22-4 Silver 3.0 U
7440-23-5 Sodium 59400
7440-62-2 Vanadium 18.3 B
7440-66-6 Zinc 5.2 B

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

M

P
F
F
F
F
F
F
p
p
F

p
F
F
F
F
F
p
F

Texture:

Artifacts:

FORM I - IN
ILMO3.0

244



CLP

I CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

- BOFKD3
Lab Name: LOCKHEED_ANALYTICAL_SVC_ Contract: HANFORD

Lab Code: LOCK Case No.: B95-05 SAS No.: SDG No.: LK4561

Matrix (soil/water): WATER Lab Sample ID: L4597-8_

Level (low/med): LOW_ Date Received: 05/25/95

o Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 A uminum 251
7440-36-0 Antimony_ 4.0. U
7440-38-2 Arsenic 3.1 B
7440-39-3

_
Barium 57.5 B

7440-41-7 Beryll'ium 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 106000
7440-47-3 Chromium 15.4

_

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 2.0 U
7439-89-6

_
Iron 59.7 B

7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 25100
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 12.0 U
7440-09-7 Potassium 6550
7440-22-4 Silver 4.0 B

7440-23-5 Sodium 33300
7440-62-2 Vanadiuu 4.9 B
7440-66-6

_
Zinc 4.0 B

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

M

P
F
F
P
P
P
p
p
p
P
P
F
P
P
P
P
P
P
p
P

Texture:

Artifacts:

FORM I - IN
ILMO3.0

24E



,
CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: LOCKHEED ANALYTICAL_SVC_ Contract: HANFORD_

Lab Code: LOCK Case No.: B95-05 SAS No.: SDG No.:LK4561

SOW No.: 3/90_

CLIENT ID NO. Lab Sample,ID
_BOFKD2 L4561-16
_BOFKD2D L4561-16D_
_BOFKD2S L4561-165_
BOFKD4 L4597716

Were ICP interelement corrections applied ? Yes/No YES

Were ICP background corrections applied ? Yes/No YES

If yes - were raw data generated before
application of background corrections ? Yes/No NO_

Comments :
TWO WATER SAMPLES FOR DISSOLVED METALS_ANALYSIS. SAMPLE_BOFKD2

(L4561-16)_WAS USED FOR MATRIX_SPIKE_AND_DUPLICATE.
SAF_#_B95-052 7_SDG #_LK4561F.
LAS_BATCH_520SHD._LAS_LOGINS_L4561F_AND_L4597F.

Written by : N. P-abltiai-cH

Date: qx/95

Name: /1/a.Cuw 101-a.b lo-Amt

Ti t l e: Cd.G. Cao ^a-66'•

I certify that this data'package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has'been authorized by the Laboratory Manager or the
Manager's'designee, as verified by the followingsignature.

Reviewed by: Name: ^CC /QFAV

Date: bAi Title:

273



CLP

I CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

B0FKD2
Lab Name: LOCKHEED ANALYTICAL_SVC_ Contract: HANFORD_ ^

Lab Code: LOCK Case No.: 395-05 SAS No.: SDG No.: LK4561

Matrix (soil/water): WATER' Lab Sample ID: L4561-16_

Level (low/med): LOW_ Date Received: 05/20/95

o Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 A uinum 33.0 U
7440-36-0 Antimony 54.0 U
7440-38-2

_
Arsenic 11.1

7440-39-3 Barium 44.3 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium-^400
7440-47-3 Chromium 3.0 U
7440-48-4

_
Cobalt 6.0 U

7440-50-8 Copper 2.0 U
7439-89-6 Iron 12.0 U
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 19900
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 12.0 U
7440-09-7 Potassium 6850
7440-22-4 Silver 3.0 U
7440-23-5 Sodium 58300
7440-62-2 Vanadium 14.2 B
7440-66-6

_
Zinc 3.0 U

Color Before:

Color After:

Comments :

Clarity Before:

Clarity After:

FORM I - IN

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
P
P
P
P
P
P

Texture:

Artifacts:

ILMO3.0
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CLP

I
INORGANIC ANALYSES DATA SHEET

Lab Name: LOCKHEED_ANALYTICAL_SVC_ Contract: HANFORD_ I

Lab Code: LOCK Case No.: B95-05 SAS No.: SDG No.: LK4561

Matrix (soil/water): WATER Lab Sample ID: L4597-16_

Level (low/med): LOW Date Received: 05/25/95

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 A uminum 33.0 U
7440-36-0 Ant.imony 54.2 B
7440-38-2 Arsenic 4.3 B
7440-39-3 Barium

_
52.5 B

7440-41-7 Berylllum 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 105000

7440-47-3 Chromium 11.4
_

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 2.0 U
7439-89-6 Iron 12.0 U
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 23900
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 12.0 U
7440-09-7 Potassium 6510
7440-22-4 Silver 3.0 U
7440-23-5 Sodium 31600
7440-62-2 Vanadium 3.0 B
7440-66-6

_
Zinc 3.0 U

Color Before:

Color After:

Comments :

Clarity Before:

Clarity After:

CLIENT ID NO.

B0FKD4

M

P
P

P
P
P
p
P
P
p
F
p
P
P
P
P
P
p
P

Texture:

Artifacts:

FORM I - IN
ILMO3.0
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rvv ^oovv.r w--^^...Y uviata LiiiiYeQLV^'

Metals Analytical Data
Technical Review Checklist

(Analyst)

FAnalyst Name /Printl: Instrument Method:

Batch Number
I

Client Name Code Comments ss^ ei,^
InGUCtl YMI

ACS
^tm Y/N

S°^ h L^ n-1 nl
5 hT tt ,f

-tj

10 Prep Blank data was not within criteria
11 Laboratory Control Sample was not within criteria
12 Duplicate Precision was not met
13 Matrix Spike recovery was not within criteria
00 Other

Description YN No Commsnts

Compistsitass Rsviaw
1. Were the standard operating procedures (SOP) followed? I--,'

2. Are ail raw data available and labeled properly (e.g., methods used,
units, sample 10e, dilution factors, reruns)?

3. Are all abnormalities in the raw data noted and/or explained?

4. Ware all the client samples analyzed for all constituents and QC as
specified on the LAL Bench Sheets?

Data Quality Assnsmam
S. Was the sample properly preserved and analyzed within the method-

specified holding time?

6. Were the instrument calibration criteria met?

7. Are the initial and continuing calibration verification samples data
bracketing the samplef of interest within criteria?

8. Are the bracketing initial and continuing calibration blank data within
criteria?

9. For ICP Only.• Are the interference check standard recovery data within
criteria?

Notes and comments:

/ esroN'y, to tM baat ofmy knowbdye, that the data an aeeaptib/s, and bt compiGees w8/r Nr taboratory paidar and eBant nqtrasta,
eapt as noted ibova . . . .

-4> M.
Analyst Signature/Date Secondary Review nitials/Date
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FURNACE RUN LOG
ZE

ANALYST: II^A l^lJ

DATE:

CCV/CAL STD: q43144

CRASTD(10 ): 61 LI9A I0-

RUN START TIME: ; a-

ELEMENT: 4s '

STD 3 ( ABS): (9 ,1 / D

INTEG. TIME 5 §EC

[CV STD( ): q LI3S3, '

BATC5.^O
60-6

saa nsar

DATA FILE: 2JErI S7G(aA

POST SPIKE TRUE (148/L) 'p

CUP SAMPLE DF COMMENTS CUP SAMPLE DF COMMENTS I
001

_

002 fO

003 ar
004 S-0

005 100

006 30•0

007 ,7cJ

008 -XA
009 CA*
010 Rgosmbkh

O11 WS)obkD

012 Ly{Id{(.

013 t6

014 /LS

o

015 L -t-Ffo

0 1 6 P&63o6tcr

017 wdfr 3-+R
018 c.usvc-
a9 9
02 YS la9^
021 wctr-P

022
023

024

025

026

027

028

02

030

03

032

033

034

035

036

037

038

039

ANALYST: ^ DATE: ^946-` REVIEWER: DATE:

70
LAL-95-LOG-0714 Page
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

o Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume: 1.00 (ML)

CAS NO. COMPOUND

74-87-3--------- Chlo
74-83-9--------- Brom
75-01-4-------- - iny
75-00-3--------- Chio
75-09-2--------- Met
67-64-1--------- Acet
75-15-0 --------ar
75-35-4--------- 1,1-
75-34-3--------- 1,1-
540-59-0-------- 1,2-
67-66-3--------- Chlo
1 7- - --------1,2-
7 -93-3--------- 2-Bu

71-55-6 --------- 1,1,
56-23-5--------- Car
75-27-4 --------- Brom
78-87-5 1,2-
10061-O1-5 cis-
79-01-6--------- Tric
124-48-1-------- Di r
79-00-5---------1,1,
71-43-2--------- Benz
10061-02-6------tran
75-25-2--------- Brom
108-10-1-------- 4-Me
591-78-6--------- 2-He
127-18-4-------- Tetr
79-34-5--------- 1,1,
108-88-3--- -- ---- Tolu
108-90-7 -------- Cho
1.00-41-4-------- Ethy
100=42-5---- ----Styr
"14ln-2n-7----- - -- xv].e

CUSTOMER SAMPLE NO.

BODKDS
Contract:

SAS No.: SDG No.:L4561

Lab Sample ID:L4561-1

Lab File ID: D4330

Date Received: 5/20/95

Date Analyzed: 5/24/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_. Q

one

10. U
10. U
10. U
10. U
10. U
7. J

10. U
10. U
10. U
10. U
10. U
1 . U
1 . U-
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
l0. U
10. U
10. U
10. U
10. U
10. U

FORM I - CLP VOA 3/90
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Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

o Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(m

Soil Extract Volume: 1.00. (uL

Number TICS Found: 0

LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED;COMPOUNDS
CUSTOMER SAMPLE NO.

BODKDS
Contract•

SAS No.: SDG No.:L4561

Lab Sample ID:L4561-1

Lab File ID: D4330

Date Received: 5/20/95

Date Analyzed: 5/24/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

^.r^^ ivur^nic 1.V1•lt•VV1VL lvtlL•1G

---------- ------------------------------1. _
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27_.
28.
29.
30.

FORM I - CLP VOA-TIC

...^,.... .

3/90
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• LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

o Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume:

CAS NO.

1 74-87-3 ---------

0

ID: 0.53(mm)

CUSTOMER SAMPLE NO.

I BODKD1
Contract:.

SAS No.: SDG No.:L4561

Lab Sample ID:L4561-5

Lab File ID: D4331

Date Received: 5/20/95

Date Analyzed: 5/24/95

DilutionFactor: 1.00

1.00. (ML) Soil Aliquot Volume:

CONCENTRATION UNITS:
COMPOUND (ug/L or ug/Kg) UG/L_

1.00(uL)

4

10. U
10. U
10. U
10. U
10. U
10. U
10. U

U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U

75-35-4 --------- 1,1-Dicoroethene
75-34-3 --------- 11-Dichloroethane
540-59-0-------- 1,2-Dich oroethene (total)
67-66-3--------- Chloroform
107-0 -2--------1 -Dic oroet ane
78-93-3 --------- 2-Butanone
71-55-6--------- 1,1,1-Trichloroethane
S_7 _F_______-_('nr nn Tctr^n nr^ c

7-5---------
061-01-5------
-01-6---------
4-48-1--------
-00-5---------
- 43-2---------
061-02-6---.---
-25-2---------
8-10-1--------
1-78-6--------
7-18-4--------
-34-5---------

-3--------
8-90-'7--------
0-41-4--------
0-42-5----=---
zn_,Dn-7<-_-__-

=I U
. U

-1Cl.LGLl:111VLVCl.11c111C tU. V

10. U
enzene 10. U
nzene 10: U

10. U
(total) 10. U

FORM I - CLP VOA 3/90
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIEDCOMPOUNDS

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

°s Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume: .1.00 (uL)

Number TICs Found: 0

------------------------------
1. -
2.
3.
4.
5.
6.
7.
8.
9. .

l0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25. '
26:
2 7'.
28.
29.
30.

CUSTOMER SAMPLE NO.

I BODKD1
Contract:,

SAS No.: SDG No.:L4561

Lab Sample ID:L4561-5

Lab File ID: D4331

Date Received: 5/20/95

Date Analyzed: 5/24/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

FORM I - CLP VOA-TIC 3/90
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

o Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume: 1.00. (ML)

CAS NO. COMPOUND

Contract:.

CUSTOMER SAMPLE NO.

BODKD6 -

SAS No.: SDG No.:L4561

Lab Sample ID:L4597-2

Lab File ID: D4341

Date Received: 5/25/95

Date Analyzed: 5/26/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_ Q

/11-C) /-J---------1.111VtV1llCl.llallc

74-83-9--------- Bromomethane
7-5-01-4--------- V1ny Chloride
75-00-3 --------- Chloroethane
75-09-2--------- Met y ene C ori e
67-64-1--------- Acetone
75-15-0--------- Car on Disu 1 e
75-35-4--------- 1,1-D1c oroet ene
75-34-3--------- 1 1-Dic loroethane
540-59-0-------- 1 2-D1ch oroet ene ( total )
67-66-3--------- Ch oroform
107-0 -2--------1, -Dic oroet ane

78 -3---------2-Butanone
71-55-6------ ---- 1 1 1-Trlchloroet ane

56-23 5---- Car on Tetrac or1 e

75-27-4--------- Bromo ichloromet ane

7 -87-5---------1^ -D1c oropropane

10061-01-5------ c1s-1,3-Dichloro ro ene

79-01-6--------- Tr1c oroet ene

1 4-48-1--------D1 romoc oromet ane

79-00-5 --------- 1,12-Tr1ch oroet ane

71-43-2--------- Benzene
10061-.02-6------- trans1,3-Dlchloropropene •
75-25-2--------- Bromo

-
orm

108-10-1-------- 4-Met V -Pentanone
591-78-6------- -- 2-Hexanone
127-1 -4--------Tetrach oroet ene
79-34-5---------1 1 2 2-Tetrac oroethane
108 88 3 To uene
108-90-'7-------- Chloro enzene
100-41-4-------- Et enzene
.100-42-5---- --- t^rene

xv anaa tnta

FORM I - CLP VOA

10. U
10. U
10. U
10. U
10. U
6. J

10. U
1 . U
10. U
10. U
10. U
10. U
10. U

10. U
10. U
10. U
10. U
1 0 . U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
l0. U
10. U
10. U
10. U
10. U
10. U
10. U

3/90
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIEDCOMPOUNDS

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

Contract

SAS No.: •

CUSTOMER SAMPLE NO.

BODKD6

o Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume

0

ID: 0.53 (mm)

.1.00 (uL)

Number TICs Found: 0

SDG No.:L4561

Lab Sample ID:L4597-2

Lab File ID: D4341

Date Received: 5/25/95

Date Analyzed: 5/26/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

^.r^ 1vU11D^K I:UL^lYUULVL LNHI^lri'

1. _

2.
3.
4.
5.
6.
7.
8.
9. .

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27:
28.
29.
30.

FORM I - CLP VOA-TIC 3/90
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume: 1.00. (ML)

CAS NO. COMPOUND

Contract:

CUSTOMER SAMPLE NO.

BODKD3

SAS No.: SDG No.:L4561

Lab Sample ID:L4597-5

Lab File ID: D4342

Date Received: 5/25/95

Date Analyzed: 5/26/95

Dilution Factor: 1.00

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

74-87-3--------- Chloromethane
74-83-9--------- Bromomethane
75-01-4--------- Vin C ori e
75-00-3--------- Chloroet ane
75-09-2--------- Methy ene C ori e
67-64-1---------Acetone
75-15-0--------- Car on Da"su fi e
75-35-4--------- 1 1-Dic oroet ene
75-34-3---------1 1-Dic oroethane
540-59 0-------1,2-Dic oroet ene tota
67-66-3---------C loroform
1 7- ---------1 2-Dic oroet ane
7 8 -93-3 ---------2-Butanone
71-55-6--------- 1,1,1-Tric loroet ane
56-23-5 --------- Caron Tetrac oride
75-27-4--------- Bromo ic oromethane
7 - 7-5---------1,2 Dic oropropane
10061-01-5------cis 1,3 Dichloro ro ene
79-01-6--------- Tric oroet ene
124-48-1-------- Di romoc oromet ane
79-00-5---------1 1,2-Trichloroet ane
71-4 - ---------Benzene
10061-02-6------trans-1,3-Dic oropropene
75-25-2=--------Bromoform
108-10-1-------- 4-Methyl-2-Pentanone
591-78-6------- =2-Hexanone
1 7-18-4-------- Tetrac oroet ene
79-34-5---------1,1,2,2-Tetrac oroet ane
108-8.8-3--------TO uene
108-90-7 -------- Coro enzene
100-41-4 -------- Etenzene
1 -4 -5--------Styrene
ii^n-9n-^-------x.>iA„AQ r^rai

FORM I - CLP VOA

1.00(uL)

4

10. U
10. U
10. U
10. U
10. U
10. U
10. U
1 . U-
10. U
10. U
10. U
167 U
1 . U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
10. U
1 . U
10. U
10. U

3/90

699



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

o Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume: 1.00 (uL)

Contract•_

SAS No.:

CUSTOMER SAMPLE NO.

BODKD3

SDG No.:L4561

Number TICs Found: 0

Lab Sample ID:L4597-5

Lab File ID: D4342

Date Received: 5/25/95

Date Analyzed: 5/26/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

2.
3.
4.
5.
6.
7.
8.
9. .

10.
il.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
2 7'.
28.
29.
30.

FORM I - CLP VOA-TIC 3/90
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT ( ra01)

Bechtet Hanford, Inc.'* Richland, WA

Bechtet Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOFKD1 LAL Sampte ID: L4561-10

Date Cotlected: 18-MAY-95 Date Received: 20-MAY-95

Matrix: Water Login Nunber: L4561

SDG: LK4561

cR7Fi.^,F^,t7.S5!SRG^.rwN,MWW.d# 1^*
gx^^x'^YkG

g.8.sa.s..as^.,wr.:»a.3ca^e7a.e4.,^^eJf s. L` u.`"'xqg R ag^^'"
a" 2 n $..m aa^....

Gross ALpha 16-JUN-95 GR ALP/BETALAL-0060 23735 7.0 3.4 3.8
Gross Beta 16-JUN-95 GR ALP/BETA LAL-0060 23735 12.9 2.8 3.5
Total radio-strontiian 19-JUN-95 SR-90 LAL-0196 23734 -0.10 0.57 1.0

C pCi/L
pCi/L
pCi/L

Page 1 788



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc.'* Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOFKDI LAL Sample ID: L4561-15

Date Collected: 18-MAY-95 Date Received: 20-MAY-95

Matrix: Water Login Nudber: L4561

SDG: LK4561

r „^..,.... ..... „^.^ .
a4$.^,$,C3S..:f'.<Sa ,,^g oar ^?^.^.^.,.,.,^^^^;a^xAnat^^e^s^^^atcfairw^...^,^..^,^,^:,b,;W..^

C-14
H-3

13-JUN-95 C-14 LAL-0209 23714 ' 29.
15-JUN-95 TRITIUM(H3) LAL-0066 23736 340

69. as.
220 250

pCi/L
pCi/L

Page 2 7 8 9



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT ( ra01)

Bechtel Hanford, Inc.'* Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOFKD3 LALSemple ID: L4597-10

Date Collected: 23-MAY-95 Date Received: 25-MAY-95

Matrix: Water Login Number: L4597

SDG: LK4561

2 Z k y",5@CSe^:' .. `a' `oe2u;aro.oaa x^.^, .,., oo.•^v.., e a.a.^5 o». :.;
0,10M

Gross Alpha 16-JUN-95 GR ALP/BETA LAL-0060 23735 8.1 4.0 4.5 C pCi/L
Gross Beta 16-JUN-95 GR ALP/BETA LAL-0060 23735 9.5 2.9 4.0 pCi/L
Total radio-strontiun 19-JUN-95 SR-90 LAL-0196 23734 - 0.09 0.60 1.1 pCi/L

Page 3 790



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT ( re01)

Bechtel Hanford, Inc.'* RichLand, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD)

Client Sampte ID: BOFKD3 LALSample ID: L4597-15

Date Collected: 23-MAY-95 Date Received: 25-MAY-95

Matrix: Water Login Number: L4597

SDG: LK4561

'::'w!i?¢:e5'. ' Y',Stl4;..3tl'ao ° cy,:e:.;.os^.n.;.. , °f^..^. 1:s^:,.,.s:;A,Y:%a„w.:C•,.a, wnz:,^:9'. xo: yh wra^y ' 'i
.. 4.imm^r .. U d "Op S 4 R 4 oH'ono4s4 ^- u y. 'g«s«6 , ' r.^3$0< w.n %w^o ^ '
4 ^rS- n..:3,V.>4'. ,c,.,iaac,wnR, o,.,n 3u .^ ...)>.n:^^^m3,a4,ha4..$o«.^^.RCka'aawa42'r^^.1.a.Fzan^'n^b^Si.Awz^^#'f^.^'.̂ .^^.4t&^z,o°dnww°.«i°,a'Cl+t:a^1a q.:v::YO^l^.^..,,: nn....,.^ ....

C-14 13-JUN-95 C-14 LAL-0209 73714 ' 155. 77. 85. pCi/L
H-3 15-JUN-95 TRITIUM(H3) LAL-0066 23736 5520 550 250 pCi/L

Page 4 791



^ •

F^

l.Jt^F V X "r / ^ vc G(- l zz 5-6ri -(

ALPHA STANDARD SOLUTION -

Radicme" Am-241

Half Lilt 432.7 t 0.1 yao

Caub{ No.: 7241

Source No.: 38t-100-1

Deaciptios of Sobstim
a. Mas of sduom.

b. C3amical fotm

a. CarriermWeoC

d. Deooty:

Raffiampuddu

Hrq*a

Cuuomoc: LOCKHEED ENGINEERING At SCCIENCES t
P.O.No.: 06LAB1245

Refarmcs DatK Novembse 1 1991 12,.ap Mr,
Caouiaad Radiasetivity: 0.997

An-

3.0007

AmC13 in 0.3N HCl

Now addd

1.0077

Now dsbecad

dweWNa.

0.1994

Hslttad at Caiino=

Wsilbd siiRuots of tis aluH= won arrysd aisg a liqrid soalYdm ca^lr.

tJ.eaaiy of Y.i.mt
.. syr..aio o,aetaisty in ioroum..e ealibaria.:

b. Raodm mowrtsiety in smP:

a. Raodoa iwuisty ill witiiy(sx

d. Taul - mi ') at tYo 9916 ooo8d^ Vwl:

Nll1' Tmift
Z1is alilaomis iddy aac+mbb a dr Nstl

sr.

FWaI 0 Io'C.

^

±2.0%
±0.7s
±0.09,

±27>f

ayl irtiaa of ftaimY arTaiooiogy.

Nohs
1. Naeirc data^1^n fioa'TabM aELo1oW.1Mmml SdGm dihi 17 Vapit S. SWft.

2. I!!. Proeipsas in as NLTf mummsaat sareaos PioRmms to wsiiii ad risrai imp6dt

tr^oriii117 for samYw at srclidr. bswd an dr biid amy(ri Yr NLTt' onaAeadW of Sondwd
„#^HrlniiL (As ia NRC R%oWotr Guids 4.13)

,
100!lODI1CIi IA2ORK11=8
1f00 Na fi1MOm mmmt..
8=60It. Caiiasm 9130^
(911) 50 - 7000

814



PRQJECT

/ Noteboo NO. -

r+m -
2 ^• b ti ^io .4 1 Continued From Page

^

ISOTOPE DILUTION RECORD
2+ { ,

CSecondarv/WorkinE Leve l D'lutln.. J
^

/

-- Date:'13 Preparer's Name• CVY `

Pipet Check / Balance Wt. Check Done

-- Diluted Source ID (log/i): Co

_ Diluent used:

^ A: Source activity: 2/ o v7

B: Amount of source transferred: ly '

_ C: Total amount of dilution: ZDo - (o Z q at/

OD: Activity of dilution (A*B/C): 2 237• 9o 'W+t^/

E: Density of Diluent: • O o b W.+

^ F: Activity by volume (D*E): 227 0 - 14 d0M //tt.Q

ALJ
Dilution Log Book ID: I [ 2

Reviewed by: Date:

iy i dls s

I t^ t i4 t ^ ^

^
Od ^

1 t
o.

a _ q• Con nued on Page N

SQuMe prii 0.w0"5 Q•S P•^^^ peadandUndetstoodBy • 816

DateSlgned
Signed Date



Q C. 5 ^ `^'S 1

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibratton Certificate

Description
Strontium-90 m'"14` 28.

""""' .°•t• 27 I I nano °n^•

NanvnU.elum. 1 G1 MInNnOw^e/OwlM^wmNr 0A (tn']_T

Measurement Activity of principat radionuclide

MnT' ,or w.m a that .eWUan

5.40 nano -,n « Strontium-90

April 1, 1994

Anrvity of daughter radionuclide

The p^Y attwiltr wa aeCOryaniN an the NwM Inna by

5.40 nano-- M«•m

«m...wM« nww Yttrium-9 0

Total mass of this seMtian

Approximately 5.0

Method of maasuratMnt '

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful Lifa
Its twnreWa tw earatd iftnwn 0, 0 hMl lwss Unca w-w aM.ws w. EMS4lV

Mh raaawtrnM ttrt etis aalMye nwM nw M uses afiaar Auclust 1 9 4

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water. 81%



Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides, if any. were estimated/known to be:

1 (t)
less than ^•^ of the principal activityequal to u

(2) less than
^

of the principal activityequal to

than(3)
(epuel to %

of the principal activity

The activity of impurity ( 1) is not (2) is not (3) is not
included in the quoted figures of the principal aetivity.

Random Errors

The precision of this standard was such that the certified vaiua of the radioactive

concentration of the principal activity had a standard error (sm) not greater than : 0. 1%

(The 99.7% confidencs limits are given by t(sm) rvhsre t is obtained from the student t factor
for the degree of freedom

The maximum uneertsinty dua to the assessable systematic errors (diiution, counting. and
known uncertainty of the standard) is obtained by the saparata arithmetic summation of the

positive and negative systematic error (• d- Thasa have been estimated not to aa;sed

or - 3. 8%

the ovarail uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a eombinatian of random error Ct(am) at the 99.7%
confidanrx limits and the worat case estimate of the systematic arroa (*b .- a' 1
The overall uncertainty is therefore calculated on the basis of .[t(sm) A . - Ct(sm) •63

and is a 4. 0 %• - 4. 0% at the quoted radioactiw aorroantration.

Decay Schemes This standaNiration is based on the following assuumptions of the printipia nuetide. its

daughter nuclides and Impurities (no allowance for erwr in thap assumptions or the

assumption of quoted half-life have been indudad in the statement of accuracy abovel•

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission.

Chemical belsr otatt^ per gram at solution: Other aomponents:
Composition

of Solution 30 micrograms strontium 0.1 M HC1

Presarvative:

Remarks

818
0at0 Canificate Prepared April 26, 1994

Approval Signature ^^

Revised 1/84



, 82, Notebook No.

PROJECT Continued From Page

; INITIAL STANDARD DILUTION RECORD

Standard Informatfons'

Isotope: - '^ Vendor: -

Activity of Standard Received: rQ-1 )( 10 µ uCi Vendor I.D. / dO 3- I

Weight of Standard Received (g): 6 . 0 g LAL I.D. M: C5,2

Standard Activity ( pCi/g): X 103 Ci/ NIST Traceable 1

Halflife in Years or Days: yrs Certificate #: G^ `(

Reference Date: ^1 '^ l l Receiver's Name:

Date Received:

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

Total Diluted Volume (mL) 50 mL

e: Activity of Dilution by Weight (pCi/g) [a ' b / c]: 631

Calculated Densityof Solution (g/mi) [c / dl: D^ 10

j: Activity of Dilution by Volume (pCi/mL) [e - f): 7 36 ^
"Ih---I ^ a--- I

Dilution Logbook I.D. At: y/7^f

Prepared By: Preparation Date:

Reviewed By: Review Date: A0y

Purity/Cross Check'Rerformed By: Check Date: $ 1^
_ A L 1 1 \

Signed Date Signed Date



94 _ Notebook No. oie-7y

PRdJECT ^ross

n

/'II

/

ContinuedFrcmPage_

i I ^ ^ : I I ^ I

SECONDARY ^ WORKING LEVEL

STANDARD DILUTION RECORD

Isotope:

From NIST traceable standard?:

Vendor or Certificate I.D. # of parent standard:

Diluted source logbook I.D. #:-0'

Balance verification?:

Diluent used:

.
Diluent:

'Density of diluent (g/ml):

a. Parent standard activity:

b. Amount of standard transferred:

c. Total amount of dilution:

d. Activity of dilution [a * b/ c]:

Dilution logbook I.D. #:

:r̂^̂3. i' -

4r

,:^^
> ^t' S..s."o,
^} ^ ..,m.^J^i+

?e: a

K .."%tx'

^^`.^^. ^A3t

. ^xw,^ r

^r

^

Ar..- 2 tl1 /i..Jl Sr Y 0

yes
A,--2vr
r-y0

-TPG-- 3 F5-/^^-!
;tsT S Ft I9G

^Q^„-2Y/ ^fl= o22f Lo-/

]'eS

0 . 1 N fl /Uos

t

e 0i /

NA
fln -;z Y I

S, -70
A,^-z4r
S^-7

vO;..
A.,.-'2 Y I

N 05 f

grof

UOi

0 .5

6.orC•/.,L
• /O^ fa^.^wL oti

Prepared by: Preparation date:

Reviewed by: Review date:
G

If the diluent «msins unchanged from the diluent used for the dilution soutce, then a weight dilution of a volume unit source can he perfomxd without a

density convetsion ' tf the diluent changes , a weighted pcoponion density eonvetsion is necessaty .

LAL-9I-SOP-0174

Read and Understood By

Date Signed Date

82C



CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Lifa: 432.7 t 0.5 years

Catalo8 No.: 7241

Source No.: 388-100-1

Dectipeon of Sofmon
a. Maas of sotutim

b. Chwial form:

c. Csaiar ccatrut:

d. Dmtity:

MdJMod of Cahbram

Customec: LOCKHEED ENGINEERING & SCIENCES Co.

P.O:No.: 06LAB1245

Reference Data November 1 1991 12:00 Mr,
Conniced Radiosctivity: 0.997 Pa.

5.0007

AmCI3 in 0.5N HCl

None added

1.0077
tam/mt Q m-c.

None deteotad

None detected

0.1994 Cdpgm

Wdahad aliqaon of the solution were assayed uiina a liquid scintillatim countec.

Unoartinly of 1[aMMamat
a. Sy*•m-t^ uncertainty in inshument calibntica: ±2.0%

b. Random uncertainty in uay: ±0.7%

C. Raudom imcasniaty in wa8}tinq(s): ±0.0%

d. Total uncertainty as the 99% eaafideoce Iavei: ±2.7%

NL4[ TnmshiMy

This calibration is impliddy hacanble to the Natiaoal Im4tute of Standnds and Technology.

No1s
1. Nucleu data were talrm fmn'Tabb of ILotopes', Sevmth Editios editad by Virginia S. Shirley.

2. IPL participates in an NIST mmwemeat asaucaace proSnm to awbtiab and msinuin implioit

traceability for a number of auclidm bxed on the blind assay(and later MST certification) of Shodscd

Refermos Matemials. (As in NRC Regulatory Guide 4.15)

ISOPOlB PRODUCPB LABOBATORI63
1o00 Na tayMm Shmt..
BK6mi:, Catifcsis 91504

' n.n,.a'a.t

Q ALYPY CONTROL



THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH iS BEING MAILED TO YOU UNDER
SEPARATE COVER.

^^^JJJ National Ingtitute of §btanbarim^ & &ciinologg _

Q1111'.ErtifiCatE

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide

Source identification

Source description

Solution composition

Strontium-90

4919-0

Solution in N1ST borom7icate-glass ampoule Or

Strontium-90 plus yttrium-90 plus approximately
95 µg each of non-radioactive strontium and
yttrium per gram of 1-molar hydrochloric acip

Mass

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

Half life

Measuring instrument

Approximately 5.0 gtams

4514 z 1W Bq g't

1200 F3r August 1, 1990

1.05 peroent 09

None observed

None observed

285 t 0.2 yeats tN

4rrp liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, Ionizing Radiation

Division; Radioactivity Group, Dale D. Hoppes, Group Lt,ade::

Gaithersburg, MD 20899 William P. Reed, Acting Chief

vary, 1991 Office of Standard Reference Materials

•Notes on back

822



NOTES

m Approximately five milliliters of solution. Ampoule specifications:

body diameter
wall thickness

barium content
lead oxide content

. other heavy elements

(2)

(3)

16.5't0Smm
0.60 t Q04 mm
lescthan 2.5 percent
Iecs than 0.02 percent
trace quantities

Solution density is 1.014 t 0.002 g/mL at 21.5'G

The overall uncertainty was formed by taking three times the quadratic combination of
standard deviations of the mean, or appro:dmations thereof; for the following:

a) liquid-scintillation measurements 0.01 percent
b) gravimetric measurements 0.05 percent
c) dead time 0.10 percent
d) background 0.01 percent
e) detection efficiency 0.30 percent
1) decay-scheme data 0.10 percent
g) half life 0.01 percent
h) radionuclidic impurities 0.10 percent

(4) The limit of detection for photon-emitting impurities 'n:

0.01 y i'g'' between 50 and 1900 keV.

(5) The limit of detection for alpha-particle-emitting impurities is:

0.05asIg't.

(6) NCRP Report Na 58, 2nd Edition, February 1985, p. 365.

For further information please contact Dr. Larry Lucas at (301) 975-5546.

4919-0

8z4



NOTES ON THE USE
I OF

STANDARD REFERENCE .MATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are made

by volume, the density given on the certificate can be used to compute the activity per unit volume.

The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with

its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled to
get the corresponding total beta-particle-emission rate.

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so that
evaporation, and the consequent change in the radioactivity concentration, is minimized. Glass
containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend

that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium pe:

mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsion-

type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to

prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillation

vials that cover a range of sample-solution masses should be prepared and monitored over several

days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss of

low-energy beta particles can be computed using the integral-discriminator-eztrapolation technique

(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing technique
with tritium (B.M. Coursey et al, lnt. J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,

August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO:

EDT Add 1 hour
CDT Same as EST
at Subtract 1 hour
1iW Subtract 1 hour
IYie1E Subtract 2 hours
pb!" Subtract 2 hours
pST Subtract 3 hours

UTC Add 5 hours

825
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U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

DescnPUOn ---^
rw^cma•.donuda. Strontium-90 "" 1 28.6 years 1

Mem^nai .own^ 2'] nano °^tls

"omma.elum. 1 G 1 ^`^'n.nq.vle/pW^4n^mWr Odnn4-t

Measurement Activity of principat radionuclide

Act^ pw Vr.m of thi. relulien

5.40 II nano^ °' Strontium-90

as 0400 how. nT.^ April 1, 1994 I

Activity of daughter radionuclide

The pmeoN aaiw4r wtl .09EyrrrN N IM 410016O tMw by

5.40 nanc-7 '•r•^

a tM daWgWR "w"11 Yttrium-90^

Total mass of this solution

I Approximately 5.0 'r-

Method of maauxenmt

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful Lilf
The r.lrer<w aas e.e.tM qrwEh Q. 0 E.M M..+W. K was .tM.mOi* a, EUSI•lv

We r.un„vne mat uus sr,at.n snw,a 1wr be u..d .e.. August 1994

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.

841
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Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides, if any, 'were estimated/known to be:

(1) less than ^-J
equat to % of the principal activity

1 ( 2) less than^J
equal to of theprincipal activity

(3) I teqal tonC^ of the principal activity

The activity of impurity ( 1) is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than _ ^^ 1%

(The 99.7%confidance limits are given by t(am) where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessabla systematic orors (dilution, countinq, and
known uncertainty of the standard) is obtained by the saparate arehmstie summation of the
positive and negative systematic error ( + d These have been estimated not to asSSed

+3.89 or -3.8%

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error at the 99.7%
eonfidend limits and the worst case estimate of the sysrematic arrors (+E, - d' )
The overall uncertainty is therefore calculated on the basis of +Et(sm)+Q. -^t(sm) -63
and is + 4. 0 %. - 4. 0% of the quoted radioactiva conoentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide, its
daughter nudides and impurities (no allowance for error in thaw aswmptions or the

assumption of quoted half-life have been included in the staternarn of accuracy above).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission.

Chemical pniar contant per gram of solution: , Other components:
Composition
of Solution 30 micrograms strontilun b.1 M HC1

Preservative:

Remarks

Oate Canificate Prepared April 26, 1994
842

Approval Signature
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PROJECT Cont:nued F•om Page _

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: i7 Vendor: -

Activity of Standard Received: • X µ uCi Vendor I.D: # ji4 oo 3

Weight of Standard Received (g): ^ 0 g LAL I.D. #: A C. 5,q

Standard Activity (pCi/g): X 103 Ci/ NIST Traceable 1

Halflife in Years or Days: yrs Certificate +P:

pp
'

^ ^
Reference Date: Receiver s Name:

Date Received:

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/9):

b: Weight of the Source Transferred (g):

c: Total diluted weight (y):

1: Total Diluted Volume (mL)

a: Activity of Dilution by Weight (pCi/g) fa • b / c 1:

: Calculated Density of Solution (g/ml) Ic / dl:

^ ln I^^I
X o3 a/

4q.q I ^

2

Activity of Dilution by Volume (pCi/mL) to • fL' _

Dilution Logbook I.D. #:

::::: ___________

Purity/Cross Check Rerforrried By:
. . \

Signed Date Signed

843

Date

36•
I

ZF-2 - T(`r - 0 1 - i

Preparation Date:

Review Date: 6^3 o^y y

Check Date:



Noteboo c No.
L Con;^r.ued From Pa;e

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source I

Isotope:

rvf ' 4 -1-4+
Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. ":

Balance Verification?:

Diluent Used:

Sr - ?o.

i-^C5"Zk` l

C^f!- 9qoo 3

93-,t7+ 42 -!
!^2 S

D•l N Ffcl

'Diluent:

' Density of diluent (g/ml): ^ l f} ,

a: Parent Specific Activity:
T^y

b: Amount of Source Transferred: g

c: Total amount of Dilution: jQO ' 20 g

d: Total Volume of Dilution: /J /A
/i

e: Activity of Dilution (a ' b/ cl:

f: Activity of Dilution (a ' b/ d): Z 6.72

Dilution Logbook I.D.

ti 3 -ZP Pd B Drepare repara on ate:y:

Reviewed By: Review Date: 3 3 Y'

U
uree' If the diluent remains unchanged from the diluent used for the dilution source, then a weiqht dil on of a volume unit so/

can be oerformed without a densitv conversion. If the diluent chanoes. a weichted orooartion desitv conversion is necessai

Signed Date /^^roate

4Q
.:;



4 ^ Notebook No. O^-

PROJECT^ Y• ^ 11nn^^.y x a 9^ Conttnued From Page

Strontium Carrier Standardization
;. _

Strontium Carrier (10 mg/mL):

Use commercially available 10,000pg Sr/mL ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr(N03)Z in water and dilute to 1: L in a volumetric flask with
water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in desic ator
and weigh. S1. ewvu)^' *I 9)-24 9 '(dD -j (,JAa ^-t-F Ca2c{yU^

1-$- q5ok;44 a nUO U&%nA^e-.( ya.2M^ ^ ?rp»1AA to

Calib # 1 Calib # 2 Calib # 3

Carrier plus
l h / ( a ^0^O

64)0
^^ ^"'

p anc et wt. 0 q

Tare wt. of
ian h t (q J g(0 Up c e 0

carrier
added (mg)

^ Q' Z r/I I 6 a( 2^ 5 11 0( ZO ^`

AVERAGE Sr(N03)2 t STD DEV.

Expected mg of Sr (NO3) z= cert. vaZue (=10mgofSr/mL) * 0. 5 mL * 2. 41

r--

Within 3% of expected ( 12.08 mg/0.5 mL) value (yes/no)^

Initial and Date : to

Read and Understood By

Signed Date Signed

\ v ^

Date

^`. •

.___- -^--•^'°^'".".
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PROJECT

Expectedmg of Sr(N03)z - cert.va1ue(A10mgofSr/niL) * 0.5 mL * 2.411

Within 3% of expected ( 12.08 mg/0.5 mL) value (yes/no)

Initia( and Date:_ W 3"bI 17

Continued on Page

Strontium Carrier ( 10 mg/mL):
i

! NotebookNo. L?)-09

r ^V(^^ ^ ^^^G^{f^ Continued From Page _

Strontium Carrier Standardization

Use commercially available 10,000 pg Sr/mL ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr(NO3)Z in water and dilute to 1 L in a volumetric flask with
water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator
and weigh.

Ca(ib # 1 Ca(ib # 2 Calib # 3

Carrier plus
pianchet wt. 6

.
Sa 181t C. q 26 ct.`^60 C•S6?/ 6 t

Tare wt. of
planchet

G s^96g^ qp^6y ,SS62A ^,

added (m
f)carrier Q, Of2f 7`^ D. O((G 2 O. 01^9^0 uy
99 (1

AVERAGE Sr(N03)Z t STD DEV. _ ^• O/( R 21 o. 00 0277

. N

Signed
1- ^'G

Date

Read and Understood By QA"kWta-,.; 846

&o Ir` 6
Signed ate

^



^ CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide C-14

Half Life: 5730 t 40 yeats

Catalog No.: 7014

Source No.: 407-124-2

Description of Solution
a. Mass of solution:

b. Chemical form:

c. Carrier content:

d. Density:

Radioimpurities

Radioactive Daughters

Radionuclide Concentration

None

0.218 µcus.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: ± 1.8%

b. Random uncertainty in assay: ± 0.SY.

c. Random uncertainty in weighing(s): ± 1.0Y•

d. Total uncertainty at the 99% confidence level: ± 2.2%

NIST Traceability
This calibration is implicitly traceable to the National Institute of Standards and Technology.

Notes
1. Nuclear data were taken from "Table of Radioactive Lsotqxs", edited by Virginia S. Shirley, 1986.
2.1PL participates in an NIST measurement assurance program to establish and maintain implicit

traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Re6aeaoe Materials (As in NRC Regulatory Guide 4.13).

ISOTOPE PRODUCTS LABORATORIES

• Customer: LOCKHEED ENVQtONMENTAL

P.O.No.: • 06LAB2959

Reference Date: November 15 1992 12,00 py-r,

Contained Radioactivity: 1.093 pCi.
Contained Radioactivity: 40.4 kBq

5.0242 s=+.

Benzoic Acid Carboxy-C-14 in 0.1N NaOH

None added
1.002 ymi @ 20^C.

None detected

^

QUALTTY CONTROL

Nov / 7, /9y Z.

Date Signed



Notebook No.

,qA ^
ISOTOPE WElGHT DILUTION RECORD

ISotOpe: C - ^ ^ V id P Len ..or: - -

Total Received Activity: i , o`f 3 Vendor ID: 1a^{ -

Wt. Received: S• y3. `I g NIST Traceab Y N Cert. #
a1

Activity in Units/p:

-

Reference Date: /^ -! t$ ^ 5^,

Activity converted (dpm/g): 42f45 `{ dpm/g Receive Date:

Halflife (Yrs or days) tSS ^ 51 -30 = f Receiver's Name:

PRIMARY DILUTION: Balance wt. check done ( rif

a: Source activity: 4^j 2; S S ^I dpm/p • (if tx -<100yr decay to prep. datal

b: Wt. of Source transfered: 4 9 D °t S 1 g

Diluent used: o, i tJ ^ O F^

c: Total diluted weight: % 1 fo ^ S 3 B

d: Activity of dilution (a•b/c): 3 4 ^ dpm/p ^^• ^`^o

a: Calculated density of solution: i . o c-1 p/mL (4M HNO3 - 1.1294 i.0007 p/mL)

f: Activity by volume a(d•e): ;103 3$Ft dpm/mL

Dilution Lop Book ID: LA i- - 3-''1 -I 4-- ' 3

Preparation Date: Preparer's Name. C'1

SECONDARY OR WORKING LEVEL DILUTION

I
Log Book ID of source being

a: Source activity:

b: Wt. of Sowce transfered

Diluent tated:

c: Total diluted weight: _

d: Activity of dAutioti b/cl

dpm/p •(if tfS .<t00yr decay to prep. date)

_ 9'

9

dpm/p

e: Calculated d3prilty of solution: g/mL !4M HNO3 >• 1.1294 3.0007 Q/mL)

f: Activiit/by volume = (d•e):

Dilution Log Book 10: '

dpm/mL

[ oh-7/,L-,;
Data ,^yzA;a SIqnW

• $62

Oatb



Isotope:

INITIAL STANDARD DILUTION RECORD

standarri mtornatien•

Activity of Standard Received:

Weight of Standard Received (g): 5

Standard Activity (pCi/g): 2.17

Haiflife in Years or Days:

Reference Date:

LAL I.D. #:

NIST Traceable 7

Certificate #:

Preparer's Name:

Date Received:

lentnnn Prndnet

AA0114

Yes

407-124-2

Mark Young

1 1 /18/92

C-14 Vendor:

1.09 uCi Vendorl.D. #

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity ( pCi/g):

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

i: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) [a • b/ c 1:

: Calculated Density of Solution (g/ml) [c / dl:

Activity of Dilution by Volume (pCi/mL) to • f1:

1. Dilution Logbook I.D. #:

Prepared By:

Reviewed By:

Purity/Cross Check Performed By:

Yes

0.1 N NaOH

2.17E+05 pCi/g

4.90951 g

116.53 g

116.3 mL

9.139E+03 pCi/g

1:0020 g/mL

9.157E+03 pCi/mL

LAI^93-0474-23-1

Preparation Date: 10/27/93

Review Date:

Check Date:

863



11 Isotope: C-14

Barcode Number

I Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

AA0114

407-124-2

LAL-93-0474-23-1

Yes

0.1 N NaOH

. .. . Dautiort.

•Diluent:

'Density of diluent (g/mq:

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a • b/ cl:

f: Activity of Dilution (a • b d):

Dilution Logbook I.D. #:

Nanopure w/ 1 mq/ml formaldehyde

1.0006 g/mi

9.14E+03 pCi/g

0.70 g

250.14 9

250 ml

2.57E+01 pCi/g

2.58E+01 pCi/ml

LAI,94-0677-18-1

Prepared By: Agnes Wong Preparation Date: 11/19/94

Signature:

I Reviewed By: Review Date:

Reviewer Signature: '
•If the diluent resnains unchanged from the diluent used for the dilution source, than a weight dilution of a volume unit source

can be perfonnedwithout a density c onversion. If the diluent chan ges, a weighted proportion density conversion is necesse

06L,}



ewr^lif-
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

11 Dilution Source Information 11

Isotope:

Barcode Number

Vendor or Certificate I.D. .C of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used;

'Diluent:

•Density of diluent (y/mI):

a: Parent Specific Activity: 94(01' 27

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a ' b/ cl:

f: Activity of Dilution (a • b d):

Dilution Lo960q1t I.C. I:

Q/}011'i

13-^74 -a3-

t^ DS c^4^w t n ^ntQ

^DlL1L GL4 t!1iN ^^7n- ^r^ ^rtS(

/V //4 g/ml

444 lr_Iq-QtG

^1Sa • 1 9

'Ajrl ml

Aj /y pci/g

026 . 10 pCi/ml

Prepared By: Preparation Date:

Reviewed By: Review Date: ( G /IV

•If the diluent remains unchanped from the diluent used for the dilution source, than a weight dilution of a volume unit source

can be oerformed without a densitv conversion. If the diluent chances. a weiahted orooonion densitv conversion is necessa

86E
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GC W-C
^rs

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description

Measurement

••^o•Ir••b^^dd• Tritium ( H-3) N.11111. 12.43 years]

"°nnn•1•nr"•
110 nano°rtijy

ttom^n•1 .o1vm.
^^`I ^^

•r^^'^e/DO114 numt,er
2 6 0 6-1

Activity of principal radionuclide

ACtivity per ram of Ikis /YINio11

©

Nrl•t YI

June 3, 1992

Activity of daughter radionuclide

The plncc•I .nirM was •crernpsnhd sl t he OweuA time by

1 , 1 cwws /sr prsm

of the Yuyt.twnuclide

Total mass of this solution

srsms

Method of measurement '•

The activity of the primary solution and this
dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly

=¢.traceable to the National Institute of Standards

Technology (NIST).

Useful Life
This nGOnudies has decayed draph

F-0-1
Mtt 6.ss slnes it as oq.iww by EMSLLv

w.r.aomnu^athemis.auto^seowanaaus.a.e.r becember 199971

879
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Purity The manufacturer states that activities other than'that of the principal nuclide
and of its daughter nuclides. if any, were estimated/known to be:

1 (t) none equaesiio of the principal activity

1
(2) 1 e

less
qual tonC_I

of the principal activity

(3) equaf ton^of the principal activity

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted figures of the.principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than +

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and'
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( + d- b' ). These have been estimated not to exceed

+2.9% or

the overall uncertainty (often.called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error Ct(sm) at the 99.7%
confidence limits and the worst case estimate of the systematic errors ( +a , -a' 1
The overall uncertainty is therefore calculated on the basis of +Et(sm) +d],-[I(sm) +a]

and is + % ,
=

of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuc(ide, its
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical - Carrier content per gram of solution: Other components:
Composition
of Solution 100 percent H20 Barium less than 0.004 perce

Lead less than 3x10-5 percer•.

Preservative:

Remarks

880
Date Certificate Prepared Ju e 17. 1992

Approval Signature Met, I



U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology

Gaithersburg, MD 20899

#T4rts Of

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

Source description Liquid in 5-mL flame-sealed glass ampoule

Source mass

Source composition

Reference time

Radioactivity concentration

Expanded uncertainty

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

9e: -,^ .

Gaithersburg, MD 20899
January 1994

ApproAmately 5.0 grams

Hydrogen-3, iu water

0700 EST June 3, 1992

NIST DATA

810.5Bqg•'

0.64 percent <u>'

None observed <')

47rp liquid-scintillation counters
calibrated with SRM 4926D

12.43 ± 0.05 years (')

For the Director,

EMSL DATA

810.3 Bq g"

4.3 percent 0)

None observed

Liquid-scintillation
counting

-0.05 percent tI

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

'Notes on next page
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NOTES

<'> The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform MST guidelines and are cbmpatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1129 (1993)J.

The combined standard uncertainty, u. = 0.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation measurements on each of
4 vials 0.11 percent

b) gravimetric 0.05 percent
c) calibration of SRM 4926D 0.29 percent
d) background 0.00 percent
e) half life . 0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying u, by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95%
confidence.

(3) Overall uncertainty reported by EMSL.

(`) The limit of detection for photon-emitting impurities is:

0.08 y s'g't for energies between 90 and 2700 keV.

Untetw,qer, M.P, Coursey, B.M., Schima, FJ., and Mann, W.B., Int. J. Appt. Radiat.
Isot.. W-6I1 (1980).

(6) This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-MST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.
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^j Notebook No. d7?I
P.ROJ'ECT Continued From Page

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: - 3 Vendor:

Activity of Standard Received: i 1 uCI dort:'D"7---zJ14

Weight of Standard Received (g): g LAL I,D. #: 7-9
q^• 1I^ S

Standard Activity (pCi/y): Z• NI T Traceable 1 PS

Halflife in Years or Days: It. 4-1 yrs Certificate k: z6 - I
,

Reference Date: ao L 3 9y Receiver's Name: a,.Z

Date Received: 9S

Balance Verification?:

Diluent Used: Y FA

Decay Corrected Standard Activity (pCi/g):
/.y -n

of the Source Transferred (9):

:l `
^ c: Total diluted weight (g):

Id: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) [a • b / c 1: y- I I J

J=6d Density of Solution (p/mp [c / d]: 4 . 9q77

I: Activity of Dilution by Volume (pCi/mL) [e • fi: •^ o•

Dilution Lopbook I.D. A" C.tQ'C.-9 S- 09 2-1 -- ^

7,^Prepared By: ^^/S ^orA.aP eparation Date: 2,/7/9S
^ Prk"3

Reviewed By:^^ Review Date:

Purity/Cross Check Performed By: Check Date:

Signed Date ^ S rf R S.- Signed Date 8 c7
I

I03



8/08/95 Data Validation Check List

for Project 100-FR-3

HEIS Samp ^ Client Master DP DP Sequence Y Y Y Y Y Y Date OSM
Nun6er
---------- I --

Sample Number File Nurober

----------------- I ---------------
Nuidber Laboratory

- I ------------ I --------------
INI

- 1-1
VOA

--------
INISEMI

1_1 ----
VOA INIPEST/PCB

---- 1-1 --------
INI WETCHEM

1-1 --------
INI

1-1 -
METALS

------- I
COMMENTS [NJ RADCHEM

--------------- 1_1 --------
JRcvd DP I

I -------- I
BDFKDI

-----'--°-'-

ILK4561

•-°-'----'---"'---'--'-----'--'
I LOCKHEED

°°---'-"-'---'---'-'--"--

JYJ

- -'

7/07/95

---

INI INI JYJ 7/07/95 YJ^ 7/07/95 JYJ 7/07/95 1 7/07/951

BDFKD2
__° -°______

ILK4561
_______"-___-__.---_-___.____.__

I LOCKHEED
________________________ ._

•

INI

°-'- ----'-'

INI

-'-- --°'-°--'

IN]

-----------

INI

°--

JYJ

------- -

7/07/95

-°-----"°--- -----'--•--
IHI

--°__----
1 7/07/951

BOFKD3
_____________

ILK4561
_________•--_-_____--_-•-___.-___

__

I LOCKHEED
-_._-___-•-_________--__.-__-

_ ..

JYJ
_

---

........

7/07/95

----

_____-

INI

-

---- -----------

INI

-----------

JYJ 7/07/95

---

JYJ

-------- _

7/07/95 1

__-°_°____-- -----------

JYJ 7/07/95

----------

1 7/07/951

BOFKD4

.°_'-----

^LK4561

'---'----'-------'--------------

^ LOCKHEED
----- -----------------------

I NI
- - ---

--

^N^
------

IN ^
---- -----------

IN ^
-----------

^Y^
---

7/07/95
-------- -

^N^
--------------- -----------

_____-__--

^ 7/07/95^

BOFKDS ILK4561
__ -_______•______

I LOCKHEED
______•.____-___-_•-___-___-

---

JYI
- ---

- -----

7/07/95
--------

'-------

[NJ
-----

-'- --'--'-----

INI
__________

---"------

INI
____ __

'---

IN[

-'----• -
I
---'---'-'--'-- --'-----'--

INI

---'--'-'-

1 7/07/951

BOFKD6 ILK4561 I LOCKHEED JYJ 7/07/95 IN[ INI

___ __

IN[

___

INI

_______ _

I

_______________ ___________

INI

__ __ ___

I 7/07/95I

Data Entry Complete: DP
4r-v--

DATATRAC^

Validation Rcvd g ^7



lAkLos Alamos Technical Associates, Inc.

8633 Gage Blvd. / Kennewick, WA 99336 / Tefephone (509) 783-4369 / FAX (509) 783-9661

August 7, 1995 ry' 4

LATA95-162 %
^'i : {106 ^S

Ms. Joan Kessner 'A
Bechtel
345 Hills
Richland, WA 99352

Subject: VB403.78, SDG LK4561-LAS

Dear Ms. Kessner:

Attached is the data validation report for analytical results for 100-FR-3
Groundwater Round 7, (SDG LK4561-LAS). The package was received by
Los Alamos Technical Associates on July 17, 1995. This data package
was placed on hold July 31, 1995 to request missing information
deemed necessary to the validation effort. The final information request
was closed on August 1, 1995 placing the package back in active status.

If you have any questions, please feel free to contact me.

Sincerely,

"^4,C. L.a-,.&c-

Marsha C. Webb
Deputy Project Manager

Attachment

cc: Jeanette Duncan, CH2M Hill
Don Smith, LATA
VW403.78
MCW/lb

mcw



DATA VALIDATION REPORT
for

100-FR-3 GROUNDWATER ROUND 7
General Chemistry Analysis

SDG LK4561-LAS
LATA VB403.78

Bechtel Hanford, Inc.

P.O. Box 969
Richland, Washington

August 7, 1995
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100-FR-3 Groundwater Round 7

Data Validation Narrative .

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4561-LAS (VB403.78) were validated at level "D". as

defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified

in the Remedial Investigation/Feasibility Study Work Plan for the

100-FR-3 Operable Unit, DOE/RL 91-53, Rev.O.

Completeness: The data package was 83% complete for all requested analyses.

MAJOR DEFICIENCIES

Major deficiencies were identified during validation which required qualification of data as unusable.

See the "Qualification Summary Table".

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.

See the "Qualification Summary Table".

40378GNC.NAR; Printed: 7-Aug-95, 5:23 am 000002



Table I
Chain-of-Custody
Analysis Request

LATA ID #: VB403.78 SDG: LK4561-LAS
Sample Information Anal yses Requested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF

SAMPLING
LOCATION

FIELD QC
INFO

TEMP
°C I

B0FKD1 18-May-95 WATER B95-052 199-F7-1 SPLIT W/BOFK87 2 X
BOFKD3 23-May-95 WATER B95-052 199-F5-4 SPLIT W/80FK65 2 X

Method References:
Analysis Method

1. Anlons (IC) (F, Cl, SO4, NO2, NO3, P04) 300.0

Printed 7128195, 9:35 40378DST.XLS 000003
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REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,

Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigation/Feasibility Study Work Plan for the 100-FR-3 Operable Unit,
DOE/RL 91-53, Rev.O, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as

follows. -

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value

reported is the sample quantitation limit corrected for sample dilution and moisture content by

the laboratory.

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a

QC deficiency identified during data validation, the associated quantitation limit is an estimate.

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration

is an estimate, but the data are usable for decision making purposes.

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL

but less than the CRDL and is considered an estimated value.

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC

deficiency the data are unusable.

UR- Indicates the compound or analyte was analyzed for and not detected in the sample.

Additionally, the data are unusable due to an identified QC deficiency.

40378GNC.NAR; Printed: 28-Jul-95, 9:28 am 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as

follows. "

Commonly used laboratory general chemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

H- Sample analysis performed outside of method or client specified maximum holding time

requirement.

40378GNC.NAR; Printed: 7-Aug-95, 5:24 am 000006



Qualification Summary Table
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Qualification Summary Table

General Chemistrv

ANALYTE TYPE QUALIFIER SAMPLES DQO REASON
AFFECTED

Nitrite by IC MAJOR UR BOFKDI HOLD TIME Holding time is exceeded by greater
than 2 times.

Ortho-Phosphate by IC MAJOR UR BOFKD1 HOLD TIME Holding time Is exceeded by greater
than 2 times.

Nitrate by IC MINOR J BOFKD1 HOLD TIME Holding time is exceeded by greater
than 2 times.

General Chemistry Field QC
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT

SAMPLES
Fluoride Field Split NONE BOFK87/BOFKDI PRECISION Field split precision is unacceptable.

BOFK88BOFKD3
Comments:
1. Data qualification is not required based on field split precision, however field split results are noted here to alert

the data user to uncertainties in the data set during decision making processes. .
2, B0FK65, and BOFK87 were validated in SDG W0560-QES (VB403.75)

Printed 8/13/95, 1:18 PM 40378QLS.XLS 000008



Data Summary Table
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GENERAL CHEMISTRY

DATA SUMMARY TABLE

LATA ID#: VB403.78 HEIS #:
Date:

Matrix:

BOFKD1
18-May-95
WATER

BOFKD3
23-May-95
WATER

Constituent CAS # Units Results Q Results Q

Chloride by IC 16887-00-6 mg/L 14 35

Fluoride by IC 16984-48-8 mg/L 0.73 0.35

Nitrate-N by IC 14797-55-8 mg/L 20 :^J 20

Nitrite-N by IC 14797-65-0 mg/L 0.01 UR 0.01 U

Ortho Phosphate by IC 14265-44-2 mg/L 0.1 UR 0.1 U

Sulfate by IC 14808-79-8 mg/L 66 97

Shaded areas indicate changes by the validator.
000010
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Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

lClient Sample ID: BOFKDI jDate collected: 18-MAY-95

(Matrix: Water jDate Received: 20-MAY-95

L°o^sfis^tuent s" "
... c '-

.:.:...:o. .. :.... .,..' ..

Chloride

tfiitsa
:

..

mg/L

M^thos{
-

...',.c::u

300.0

i^esutY-
a
....J;:

14.

Repartin9
Det^Ltmi,t

0.02

+Data;:^^ss
Dua^,lfier(51

......L.

pete+
Matyzed

..:..:...

24-MAY-95

` LAss ;
9atch(IO
a.c..^: :....:.

23324

apLNS s^'^
i;amptg(^:Q.'
Q....n^

L4561-9

Fluoride mg/L 300.0 0.73 0.1 24-MAY-95 23325 L4561-9

Nitrate-N mg/L 300.0 20. 0.02 ^il^ ,̂ 7- 24-MAY-95 23326 L4561-9

Nitrite-N mg/L 300.0 < 0.01 0.01 1V'uQ 24-MAY-95 23327 L4561-9

Ortho Phosphate mg/L 300-0 < 0-1 0-1 )V-yR 24-MAY-95 23328 L4561-9

SuLfate mg/L 300.0 66. 0.1 24-MAY-95 23329 L4561-9

000012
o-^s



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

------------
]Client Sample ID: BOFKD3 iDate Collected: 23-MAY-95

IMatrix: Water jDate Received: 25-MAY-95 . i

const7tUent 'S On1ts ` Met(^od Result:^ Reporc7tig Oata^^^ Oafe LA5
Det^LtmYt ttuaftf)er(S) Jlnatyzed $atc^t[j0 5art!oie{tp",:. .,a.x. . ...^n„<^< ,t nL s<.s,:.+ . .,,.y.,^ , .. < .: .. .:..b,^ . ::. .,..x<.. . . ....... ... :. ,t , <Y.n. _.........

ChLoride mg/L 300.0 35. 0.02 25-MAY-95 23386 L4597-9

Fluoride mg/L 300.0 0-35 0.1 26-MAY-95 23387 L4597-9

Nitrate-N mg/L 300.0 20. 0.02 25-MAY-95 23388 L4597-9

Nitrite-N mg/L 300.0 < 0.01 0.01 25-MAY-95 23389 L4597-9

Ortho Phosphate mg/L 300.0 < 0.1 0.1 25-MAY-95 23390 L4597-9

Sulfate mg/L 300.0 97- 0.1 25-MAY-95 23391 L4597-9

000013
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Checklist
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LATA GENERAL CHEMISTRY

DATA VALIDATION CHECKLIST

VALIDATION A B C ^ E
LEVEL:

VALIDATION q WHC-CM-5-3, Rev. 0 WHC-SD-EN-SPP-002, Rev. 2
PROCEDURE:

PROJECT: 100-FR-3 ROUND 7 SDG: LK4561-LAS
y ^- - 5

VALIDATOR: BJ SEYMOUR LATA NO: VB403.78 DATE: 26-Jul-95

REVIEWER: BJ MORRIS4 LAB: LAS CASE: N/A

SAF NO: B95-052
....

QAPP NO: DOE/RL 91-53, RO
>. .

SAP NO: N/A

ANALYSES REQUESTED

q Anions
300.0

COMMENTS:
SAMPLE NO. MATRIX

BOFKD1BOFKD3 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES

Are sample holding times acceptable?

YES NO NIA

FI) q q
r7

y

U q q

YES NO N/A

q LJ q

II See HOLDING TIME SUMMARY form II

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?

Were calibration checks performed on all instruments?

Are calibration checks acceptable?

Validation calculation checks were performed and are acceptable.

Fv-k
^^y1 q q

^(^1 q

^1̂ q ^1

i,_I q q

^:,! q q

11 If NO(s) are checked, see CALIBRATION DATA SUMMARY form 11

40378GNC.XLS, Checklist 000015
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LATA GENERAL CHEMISTRY

DATA VALIDATION CHECKLIST

4. BLANKS
YES

' ^

NO

q

N/A

q-Were laboratory blanks performed for all applicable analyses?

t + q q-Are laboratory blank results acceptable? -

s + q q '-Were preparation blanks analyzed?

^ q qAre preparation blank results acceptable?

11 If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 11

5. ACCURACY
YES

' +

NO

q

NIA

qWere spike samples analyzed at the proper frequency? -

^ q qAre all spike sample recoveries acceptable?

IV-}t==^ q qWere laboratory control samples ( LCS) analyzed at the proper frequency?

^ q qAre all LCS recoveries acceptable?
(-V-}
t:J q qValidation calculation checks were performed and are acceptable. _

11 If NO(s) are checked, see ACCURACY DATA SUMMARY form JI

6. PRECISION
YES

' ^

NO

q

NIA

qWere laboratory duplicates analyzed at the proper frequency? --

` ^ q qAre all duplicate RPD values acceptable? -

q q ^Were MS/MSDs analyzed?

q q

^

` 'Are all MS/MSD RPD values acceptable? ^

' ^ q

-

qValidation calculation checks were performed and are acceptable. --

11 If NO(s) are checked, see PRECISION DATA SUMMARY form 1 1

7. FIELD QC SAMPLES
YES

^=1

NO

q

N/A

qWere field QC samples (field/trip blanks, duplicates, splits, performance audit) Identified?

q q ti +Are field/trip blank results acceptable? (see Blank Data Summary form)

q q

-

' ^Are field duplicate RPD values acceptable? (see Field QC calculations)

q q

-

qAre field split RPD values acceptable? (see Field QC calculations)

q q qAre performance audit sample results acceptable?

Comments: Sample BOFKDI is a split of BOFK87

Sample BOFKD3 is a split of BOFK65

BOFK65 and BOFK87 were validated in SDG W0560-QES (VB403.75).

40378GNC.XLS, Checklist
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I

8. ANALYTE QUANTITATION

LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

Was analyte quantitation performed properly?

Are results calculated properly?

Validation calculation checks were performed and are acceptable.

Comments:

YES NO N/A

U q q

q q

,J q q

9. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses?

Are all results supported in the raw data?

Do results meet the CRDLs?

Validation calculation checks were performed and are acceptable.

YES

q

q

^1

Fv-k^.I

NO

q

q

q

q

N/A

q

q

q

q

Comments:

..::..: 5:.-.^:..Y....a<) /> /.....^.F ...`.'.:.ti.....' ^..........-.a.<. Y.... . l ^ . .♦ . . . .^..^^ ....n. . .^.....'..^ :......:......^....+:'... ..... .i.]`/f 'S s . ..

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40378GNC.XLS, Checklist 000017
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4561-LAS VALIDATOR: BJ SEYMOUR DATE: 26-Jul-95

PROJECT: 100•FR3 ROUND 7 REVIEWER: BJ MORRIS LATA NO.: V6403.78

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE.

PREP
HT

(daysL_

Requlred
HT

(days)

ANALYSIS
HT

(days)

Requlred
HT

(days)
VAL
0

BOFKDI WATER Anions(CI,F,S04) 18-May-c6 N/A 24May95 N/A N/A 6 28 NONE

BOFKD3 WATER Anfons(CI,F,S04) 23-MayJS N/A 25-May-95 N/A N/A 2 28 NONE

BOFKD1 WATER Anfons(NOs,N03,P04) 18-May95 N/A 24May95 N/A N/A 6 2 J/UR

BOFKD3 WATER Anlons(NOi,N%,P04) 23-May-9S N/A 2SMay95 N/A N/A 2 2 NONE

VVVV10

40378GNC.XLS, hold times

PNO-DVF-013, R2 7/26195, 11:13 AM



GENERAL CHEM FIELD SPLIT EVALUATION

LATA ID#: V8403.78 HEIS #: BOFK87 BOFKDI RPD DIF DL

Date: 18-May-95 18-May-95 W >20% W >DL
Matrix: WATER WATER

ORIGINAL SPLIT mg/L

Constituent CAS # Units Results Q Results Q

Chloride by IC 16887-00-6 mg/L 12.4 14 12.1% 0.02

Fluoride by IC 16984-48-8 mg/L 0.56 0.73 26:4% 0.1

Nitrate-N by IC 14797-55-8 mg/L 21.2 (ya^ 20 5.8% 0.02

Nitrite-N by IC 14797-65-0 mg/L 0.020 , R 0.01 UR

Ortho Phosphate by IC 14265-44-2 mg/L 0.50 R 0.1 UR

Sulfate by IC 14808-79-8 mg/L 64.3 66 2.6% 0.1

LATA ID#: V6403.78 HEIS #: B0FK65 BOFKD3 RPD DIF DL

Date: 23-May-95 23-May-95 W >20% W>DL

Matrix: WATER WATER
ORIGINAL SPLIT mg/L

Constituent CAS # Units Results Q Results Q

Chloride by IC 16887-00-6 mg/L 32.5 35 7.4% 0.02

Fluoride by IC 16984-48-8 mg/L 0.17 0.35 ;0,1$ 0.1

Nitrate-N by IC 14797-55-8 mg/L 20.4 ; J 20 2.0% 0.02

Nitrite-N by IC 14797-65-0 mg/L 0.020 UR 0.01 U

Ortho Phosphate by IC 14265-44-2 mg/L 0.50 UR 0.1 U

Sulfate by IC 14808-79-8 mg/L 85.0 J 97 13.2% 0.1

EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.

2. If both sample results are >5*DL the RPD is used for evaluation.

3. If either sample result is <5*DL the DIF is used for evaluation.

4. Shaded values in the RPD or DIF column indicate a constituent that is outside acceptance criteria.

5. All other positive results have exhibited acceptable precision.

Shaded areas indicate changes by the validator.

8/7/95, 9:37 AM 40378DST.XLS, GENERAL CHEM FIELD SPLIT



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

LINEAR REGRESSION ANALYSIS

SDG: LK4561-LAS Date: 26-Jul-95

LATA No.: VB403.78 Validator: BJ SEYMOUR

Analyte/Calibration Date: Chloride/5-25-95

Concentration Absorbance

x y

0 0

20 91758

20 98752

50 254176

100 605038

1000 6718921

5000 36040619

r r2

0.9999 0.9998

slope x intercept

7218.2194 17.3886

1/slope y intercept

0.0001 1 1 -124501.99 1

LINEAR REGRESSION ANALYSIS

SDG: LK4561-LAS

LATA No.: VB403.78

Analyte/Calibration Date: Fluoride 5-25-95

Concentration Absorbance

Date: 26-Jul-95

Validator: BJ SEYMOUR

x y r r^

0 0 0.9996 0.9993

20 248181

20 244743 slope x intercept

50 617727 14283.4412 23.5757

100 1236277

1000 12372593 1/siope y intercept

5000 71398313 0.0001 -328095.26

40378GNC.XLS, linear regression
PNO-DVF-013, R2 7/26/95, 3:58 PM 000020



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (ICV/CCV)

SDG: LK4561-LAS Date: 26-Jul-95

LATA No.: VB403.78 Validator: BJ SEYMOUR

Analyte Sample ID Observed Value True Value

0 A

Chloride ICV 960 1000

Chloride CCV 942 1000

Fluoride ICV 995 1000

Fluoride CCV 1001 1000

%R

96%

94%

100%

100%

40378GNC.XLS, ICV CCV recovery 000021
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LATA GENERAL CHEMISTRY

CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

SDG: LK4561-LAS Date: 26-Jul-95

LATA No.: VB403.78 Validator: BJ SEYMOUR

Spike Sample Sample Spike
Analyte Sample ID Result Result Added

SSR SR SA

Chloride BOFKDI 53.51 14.09 40.00

Fluoride BOFKD3 1.74 0.35 1.50

40378GNC.XLS, MS recovery 000022
PNO-DVF-013, R2 7/28/95, 10:34



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (LCS)

SDG: LK4561-LAS Date: 26-Jul-95

LATA No.: VB403.78 Validator: BJ SEYMOUR

%R

Chloride

Fluoride

980

998

1000

1000

98%

100%

40378GNC.XLS, LCS recovery
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE

SDG: LK4561-LAS

LATA No.: VB403.78

Date: 26-Jul-95

Validator: BJ SEYMOUR

Original (Sample) Duplicate
Analyte Sample ID concentration concentration

Os D

Chloride B0FKD 1 14.088 14.083

Fluoride BOFKD3 350.722 324.246

RPD

0%

Ra/

40378GNC.XLS, RPD
PNO-DVF-013, R2 7/28/95, 11:19 000024,



, ,

LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION, WATER

SDG: LK4561-LAS Date: 26-Jui-95

LATA No.: VB403.78 Validator: BJ SEYMOUR

Concentration Dilution
Analyte from curve Factor

BOFKD3 CONCW units DFW

Chloride 14.088 mg/L 1

Fluoride 350.722 pg/L 1

14

0.35

40378GNC.XLS, water results
PNO-DVF-013, R2 8/7/95, 9:02 AM
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Laboratory Case Narrative
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Lockheed Analytical Services Log-in No.: L4561/L4597
Quotation No.: Q400000-B

SAF: B95-052
Document File No.: 0520596/0525596

WHC Document File No.: 222
SDG No.: LK4561

Page2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
• Two water samples were received for LK4561 and analyzed in batches 520 bh and

525 bh for selected analytes as requested on the chain of custody. Quality control
analysis was performed on the following sample:

Client ID LAL # Method

BATCH
520 bh

BOFKD1 L4561-9 MS, DUP 300.0 Chloride, Nitrate-N, Nitrite-N, Sulfate,
Fluoride and Orthophosphate

BATCH
525 bh

BOFKD3 L4597-9 MS, DUP 300.0 Chloride, Nitrate-N, Nitrite-N, Sulfate,
Fluoride and Orthophosphate

Holding Time Requirements
• All samples were analyzed within the method-specific holding time except for batch

520 bh for Method 300.0 Nitrate-n, Nitrite-N and Orthophosphate which were received
out of holding time. All associated samples are flagged with an "H".

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

June 6, 1995
Date

000027



Chain-of-Custody Information
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Page 1 of1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ^^^^1

llata •1Lmaround

^ Priorit
Collector Company Contact Telephone

y

^ NormalBob Raidl (509) 372-9641

Project Designation Sampling Location SAP No.

100-FR-3 Groundwater - Round 7 100 P B95-052

Ice Chest No. r t ^yyr Field Logbook No. pment

ozlu

P^^^p^

Shipped To Offsite Property No. Bill of Lading/Air Bill No.

Lockheed aC1[)v(oa^+.Sci6"7L1
PossibleSampleHazardslRemarks - presetva6on

HNO, Coo14°C HCl HNO3 Coo14°C CooI4'C HNO, HCI

Type of Container P/G P/G Gs P/G G P/G P/G Gs

No. of Container(s)
1 1 3 5 1 1 1 3

Special Handling and/orStorage Volume
Maintain samples beiween 2°C and 6°C. 1L 500mL 40mL 1L IL 20mL IL 40mL

tceMewo- AniwrOQ - VOA-TCL Gross Tri6um, Activity Icp M"t`- VOA-
TAL. AA F, Cl, s0„

Alpha, C-14 Scan
TAL. AA

TCL
SAMPLE ANALYSIS

Metau-As,
Pit.

PO.. No,.
NO,. Gross

Metae-As.
Pb.

- (Onfdlae,l) Beta, (Pihered)
Sr-90

Sample No. Manix" Date Sampled Time Sampled

BOFRD3 W •<^-,: > =
- X

BOFKD4 W ai-45

B0FKD6 W ^ .?3 •`l^ ^,^C. ^^ ir-

SPFCIALINSTROCTIONS M+I^•
CHAIN OF PQSSBSSION^ Sign/Print Names Sample analysis for PO and NONO by EPA 300.0 is being requested for information

)
V •

,+, , s- sou

DatefDmeRelin Ished B 9Oqu y• v DatelTme 73^
only. The ERC Contractor acknowledges that the 48-hourholding time will not be met: aE - sralmw

so

f.^.e • rc< ^'S•; i3^S N S x ^
- saw

sL - saai

1eR' rs By dLDate^me ^ Receav By Date/Tme ro-oi
A - A1r

I
DS - Drvm SoIW

elinqmshed y DatePDme Received By Date/Time DL-mamL;Vw
T TUwe
W1- WV,

Relinquished By DatelTme Received By Date/Tme ' . L- LkZW
V - Vqet+uon
X Olher

^ LABORATO
-.-SECTIDN i_

RtivedBy Title Date/Tme

t

r FINAL:SAMPLE^ ' osalMethod Disposed By . Date/Tme -

tiISPQSTfiqti I

Q
J



Page t of t
Bechtel Hanford, Inc. ' 5^^ CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

^^^ •I +++ llata'ILmaround

q 1' itiCollector
^ •^ R_

Company Contact
B R i

Telephone
or yr

0 Normalt• ^Cc c ,4- ob a dl (509) 372-9641

Project Designafion Sampling Location SAF No.
100-FR-3 Groundwater - Round 7 100 F B95-052

JIa Chest Na ,

^ ^`^

Field LogbookNo sment
M t

^^'

^•/ .]

^F /U a
deral Expes

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed W9S-0 -C.^C9-30 ;Z90 tl611;24Sr<_60
Possible Sample Hazards/Remarks Preservation

HNO, CooI4°C HCI HNO, Coo14°C Cuol4°C HNO, IfCI

Type of Container p/G P/G Gs PIG G PIG P/G Gs

No. of Container(s)
1 1 3 5 1 1 1 3

Special Handling and/or Storage
Volume

Maintain samples between2°C and 6°C IL 500mL 40mL IL IL 20mL IL 40ml.
ICFMeta1.- Am°a,(IC)- VOA-TCL Gross Tritium, Activity ICPMeiaLo- VOA-
TAL. AA
Metalx-At,

F. Cl. 30..
PO„ NO2, Alpha, C-14 Scan

TAL. AA
Meols-As TCL

- SAMPLE ANALYSIS py. No, Gross
,

ro.
( Unmtcred) Beta, tFilmrcJ)

Sr-90

SnmpleNo. Matrix* Date Sampled Time Sampled

IiOFKDI W • ^a''/^ ^ ^ x ^ ^ X /v

BOFKD2 W

BOFKDS W

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCTIONS
Sample analysis for PO and NO by EPA 300.0 is being requested for infunnationNO

M•tru•
„ ,, , s^ sV1y

Relinquished By Date/Tme (5-2C Date/Time ^ J• . only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. SE - Smu^.a

°^ou 3 r^y -
t

sn - s°IktsL = SDtlg°. K^
« .

W - W
i C Date(rme 09U^ By Date^meed

rcst
o- Oil

M1.
A

-Ai`us . usmN.
elinquished By Da[efl5me Received By Date/Time uL- unun t.ye^

T -7uwc
WI^ wipe '

J Relinquished By Date/Time Received By Date/Tme L Lp°u
V v,,nA.,
X UNC^

LABORATORY
SECTION

Re ed ^ TiOe Date/'fime
(

^ •'. -10Jr'm l. l( n,

FINAL SAMPLE isposal Method Disposed By Dat me

DISPOSITION



A I 4

END OF PACKAGE
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DATA VALIDATION REPORT
for

100-FR-3 GROUNDWATER ROUND 7
Radiochemistry Analysis

SDG LK4561-LAS
LATA VB403.78

Bechtel Hanford Inc.

P. O. Box 969
Richland, Washington

August 7, 1995
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100-FR-3 Groundwater Round 7
Data Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4561-LAS. (VB403.78) were validated at level D as

defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001, Rev. 1).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified

in the Remedial Investigation/Feasibihty Study Work Plan for the

100-FR-3 Operable Unit, DOE/RL 91-53, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR

No major deficiencies were identified during data validation which required qualification of data as

unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification of data as

estimated.

40378RAD.NAR; Printed: 7-Aug-95, 12:00 pm 000002



LATA ID #, VR403 78

Table 1
Chain-of-Custody
Analysis Request

SDrr I Kd5R1-I AR

Sampie Information Analysis Req uested
SAMPLE

NO.
DATE

COLLECTED MATRIX SAF
SAMPLING
LOCATION

FIELD QC
INFO

TEMP
°C 1 2 3 4 5 6

BOFKD1 18-May-95 WATER B95-052 199-F7-1 SPLIT W/B0FK87 2 X X X X X X
BOFKD3 23-May-95 WATER B95-052 199-F5-4 SPLIT W/BOFK65 2 X X X X X X

Method References:
Analysis

1. Gross Alpha
2. Gross Beta
3. Strontium-90

4. Tritium
5. Carbon-14
6. Activity Scan

Method
LAL-91-SOP-0060

LAL-91-SOP-0060

LAL-91-SOP-0196

LAL-91-SOP-0066

LAL-91-SOP-0209

Lab Specific

Printed 817/95, 12:07 PM 40378DST.XLS 000003



REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001, Rev. 1,

Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigation/Feasibility Study Work.Plan for the 100-FR-3 Operable Unit,

DOE/RL 91-53, Rev.O, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (RADIOCHEMLSTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as
follows.

U- Indicates the constituent was analyzed for, but was not detected at a concentration above the
Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected
for sample aliquot size, dilution factors, and percent solids (in the case of solid matrices) by the
laboratory. The associated data should be considered usable for decision making purposes.

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above the

Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data
validation, the result reported may not accurately reflect the sample concentration. The associated
data should be considered usable for decision making purposes.

J- Indicates a constituent was analyzed for and detected. The associated value is estimated due to
a quality control deficiency identified during validation. The data should be considered usable

for decision making purposes.

It Indicates the constituent was analyzed for and detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

UR Indicates the constituent was analyzed for and not detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

40378RAD.NAR; Printed: 7-Aug-95, 12:00 pm 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as

follows.

Commonly used laboratory radiochemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

J- Indicates the value reported is estimated due to the presence of interference.

C- Presence of high TDS in sample required reduction of sample size which increased the MDA.

40378RAD.NAR; Printed: 13-Aug-95, 1:51 pm 000006



Qualification Summary Table
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Qualification Summary Table

Radlochemistrv

I I

ANALYTE TYPE QUALIFIER SAMPLES
AFFECTED

DQO REASON

No qualifiers assigned by validator.

Radiochemistrv Field QC
ANALYTE TYPE

I
QUALIFIER FIELD QC

SAMPLES
DQO ASSESSMENT

Gross Al pha Field S lit NONE BOFK87/BOFKDI PRECISION Field sp lit precision not acce table.
Gross Beta Fieid S lit NONE BOFK87BOFKD1 PRECISION Field s lit recision not acceptable.
comments:
1. Data qualification is not required based on field split precision, however field split results are noted here to alert

the data user to uncertainties in the data set during decision making processes.
2. BOFK87 and BOFK65 were validated in SDG W0560-QES (VB403.75).
3. The U qualifiers on the Form Is are laboratory concentration qualifiers, and were not applied as a result of validation.

Printed 8/7/95, 12:08 PM 40378QLS.XLS 000008



Data Summary Table
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RADIOCHEMISTRY
DATA SUMMARY TABLE

LATA ID#: VB403.78 HEIS #: BOFKDI BOFKD3
Date: 18-May-95 23-May-95

Matrix: WATER WATER
Constituent CAS # Units Results Q Results Q
Gross Alpha ALPHA pCUL 7.0 C 8.1 C
Gross Beta BETA pCi/L 12.9 9.5
Strontium-90 10098-97-2 pCi/L -0.10 U =0.09 U
Carbon-14 14762-75-5 pCi/L 29 U 155
Tritium 10028-17-8 pCi/L 340 5520

Shaded areas indicate changes by the validator.
000010
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Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT ( ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

CLient Saaple ID: B0FKD1 LAL Sample ID: L4561-10

Date Collected: 18-NAY-95 Date Received: 20-MAY-95

Matrix: Water Login Nunber: L4561

SDG: LK4561

Gross Alpha 16-JUN-95 GR ALP/BETA LAL-0060 23735
Gross Beta 16-JUN-95 GR ALP/BETA LAL-0060 23735
Total radio-strontiun 19-JUN-95 SR-90 LAL-0196 23734

7.0 3.4 3.8 C pCi/L
12.9 2.8 3.5 pCi/L
-0.10 0.57 1.0 U pCi/L

tU-i
>!(^-(3'`(

000012
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, NA

Bechtel Hanford project-(Project BECHTEL-HANFORD)

Client Sample ID: B0FK01 LAL SartQle ID: L4561-15

Date Collected: 18-MAY-95 Date Received: 20-HAY-95

Matrix: Water Login Nuaber: L4561

SOG: LK4561

^S'i-''^...fQ^.^^\ .' `fii' • ' ^^-':^h^^Arw.^.^^.:A ...^<.:
. .. V , ,.._e.«. _ _ _

"''CS<A..l^.̂'^.fl . ..^̂ 4j'y^T^^.,d
`^W'.f'-".
^^

C-14 13-JUN-95 C-14 LAL-0209 23714 29. 69. 85. U pci/L
H-3 15-JUN-95 TRITIUM(H3) LAL-0066_23736 340 220 250 pCi/L

^ C1J

Page 2
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LOCKHEED ANALYTICAL SERVICES . , .

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project. (Project BECHTEL-HANFORD)

Client Sample ID: BOFKD3 LAL Sanpte ID: L4597-10

Date Coltected: 23-MAY-95 Date Received: 25-MAY-95

Matrix: Water Login Nurber: L4597

SDG: LK4561

Gross Alpha 16-JUN-95 GR ALP/BETA LAL-0060 23735 8.1 4.0 4.5 C PCi/L
Gross Beta 16-JUN-95 GR ALP/BETA LAL-0060 23735 - 9.5 2.9 4.0 pCi/L
Total radio-strontium 19-JUN-95 SR-90 LAL-0196 23734 - 0.09 0.60 1.1 (q pCi/L

Page 3

000014 ^f'l5



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client sample ID: BOFKD3 LAL Sample ID: L4597-15

Date Collected: 23-MAY-95 Date Received: 25-MAY-95

Matrix: Water Login Nunber: L4597

SDG: LK4561

pqv̂ { ..^...9vuG"q . Fn..'pKS^ ^'EN£6. ry}( <Hg 4^r+ `"'xxro x2y^D'rE^e( y <°"^yv "^°"fi,^yr yy^w x (^ . ^ ^ym. ^> CCK: y:'t
^

nC4. (^ .CFIu ,^ ^.f
- - L

9.5%R^li1n6400,iC^
i 4> 4.':tKYA^TCTn4^n'A{vPV.qNQR^Rv.W.LnD.W.^4J.P.0.^^>T.!I^^^^y9':9^^^^v'<^ P(4K.v`f4.5..vnvnvnv^P<^L. rt^I^y

C-14 13-JUN-95 C-14 LAL-020923714 155.
H-3 15-JUN-95 TRITIUM(H3) LAL-0066_23736 5520

77. 85.
550 250

pCi/L
pCi/L

Page 4
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Checklist
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

VALIDATION A B C ^ E
LEVEL:

VALIDATION q tp/HC-CM-5-3, Rev. 0 q WHC-SD-EN-SPP-001, Rev.,1
PROCEDURE:

PROJECT: 100-FR-3 ROUND 7 SDG: LK4561-LAS

VALIDATOR: MC WEBB LATA NO: VB403.78 DATE: 2-Aug-95

REVIEWER: BJ MORRIS LAB: LAS CASE: N/A

SAF NO: B95-052 QAPP NO: DOE/RL 91-53, RO SAP NO: N/A

ANALYSES REQUESTED

q Carbon-14 ^ Gross Alpha q Gross Beta q Strontium-total q Tritium

LAL-91-SOP-0209 LAL-91-SOP-0060 LAL-91-SOP-0060 LAL-91-SOP-0196 LAL-91-SOP-0066

COMMENTS:
SAMPLE NO. MATRIX
BOFKD1BOFKD3 WATER

...........:..:.:..................:.:::.:.:.:...:.:...:.....:.....:>..,;, . . , :Y ^,^> . „ ............. . .... .......:...: .......,:.:.,::...:::.: ,:.:«<:. ;,^..«;;.»>:.:,:;.>:<»:^:.>:^:;;;;;«...<:^^;.«:...< ,;,, .;. ,...,.,. .,,; ,.,.s. ,.,,^ ,.. .^ ..;^,;,;,^,. ,.;, ;w>e.. ,:

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE YES NO NIA

Is technical verification documentation present? q q q

Is a case narrative present? q q q

2. HOLDING TIMES
YES NO NIA

Are sample holding times acceptable? q q q

Are samples preserved correctly? ^ q q

I) See HOLDING TIME SUMMARY form II

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

sis?s calibrated within one ear of sam le anal/detectoW i t t q ^ qy p yere ns rumen s r

ations acce table?e i l calibA iti q q qpr n a r

ds NIST traceable?A t d q q qre s an ar

t bl ?A d d q q qs accep a ere stan ar

Comments: Initial calibration accepted based on acceptable continuing calibration.

40378RAD.XLS, Checklist 00WJ,7
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LATA RADIOCHEMISTRY

DATA VALIDATION CHECKLIST

4. CONTINUING CALIBRATION
YES NO N/A

Background checked at proper frequency? a) q q

Background check acceptable? -

y

JL q q

Efficiency checked at proper frequency?

k bl ?

}
FV
^J

Ji

q

q

q

qaccepta eEfficiency chec

T bl ?

^y

i :J q qtracea eCalibration check standards NIS ^y

t q qCalibration check standards acceptable? J

11 If NO,(s) are checked, see CALIBRATION DATA SUMMARY form 11

5. BLANKS
YES NO NIA

Fyi
Were method blanks analyzed? i:J i,_I q

Are the method blanks free of analytes? y qq

Were method blank results acceptable? t^Jy qq

Validation calculation/transcription checks were performed and are acceptable. J qq

11 If NO(s) are checked, see BLANK DATA SUMMARY form 11

6. ACCURACY
YES NO NIA

Were spike samples analyzed at the proper frequency?

t bl ?i

i^Jy

1

q

q

iJ

qes accep a eAre all spike sample recover

LCS d t th f ?d l

y

iJ q qrequency) ana yze a e propers (Were laboratory control standar

t bl ? q q

^}

Jia eAre all LCS recoveries accep

dd d?

^

^" 1

^y

4 J

^y

iJeWas a tracer/chemical carrier a

bl ?t

,^y

U

^-}

t l qeWas the tracer/chemical carrier recovery accep a

bl ?

(^y

U

_

q qeAre standard sources tracea

bl ?

^y

Ji q

^}

1iAre standards accepta e ^y

i q

--

qValidation calculation checks were performed and are acceptable. J

11 If NO(s) are checked, see ACCURACY DATA SUMMARY form 11

YES NO N/A
7. PRECISION

F;;-,y
Were laboratory duplicates analyzed at the proper frequency? qq

Are all duplicate RPD values acceptable?

1 ^1 qValidation calculation checks were performed and are acceptable.

I^ If NO(s) are checked, see PRECISION DATA SUMMARY form

40378RAD.XLS, Checklist
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LATA RADIOCHEMISTRY

DATA VALIDATION CHECKLIST

8. FIELD QC SAMPLES
YES NO N/A

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? tJ q q

Are field/trip blank results acceptable? (see Blank Data Summary form) q q tJ

Are field duplicate RPD values acceptable? (see Field QC calculations) q 129

Are field split RPD values acceptable? (see Field QC calculations) q q q

Are performance audit sample results acceptable? q q

Comments: The following are field QC split parirs: BOFK87/BOFKD1 and BOFK65/BOFKD3.

BOFK65 and BOFK87 were validated in SDG W0560-QES (VB403.75).

9. REPORTED RESULTS AND DETECTION LIMITS

t d l ?lt d f llt

YES

U

NO

q

N/A

qor a reques e ana ysesAre resu s repor e

d t ?lt t d i thA ll

(^

^J q qs suppor e e raw a are a resu n

l t d l ?A lt l

(^

^1 q qs ca cu a e proper yre resu

t th RDL ?D MDA q q qs mee e so

d d t blti h kl l f IJ q qare accep e.an acu on c ec s were per ormeValidation ca a

Comments:

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

000019
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4561-LAS VALIDATOR: MC WEBB DATE: 02-Aug-95

PROJECT: 100-FR-3 ROUND 7 REVIEWER: BJ MORRIS LATA NO.: VB403.78

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT
da s

Required
HT

(days)

ANALYSIS

HT
da s

Required
HT

(days)
VAL
Q

BOFKDI WATER Trftium 18-May-95 N/A 15-Jun-95 N/A 180 28 180 NONE

BOFKD2 WATER Trftium 18-May-95 N/A 15-Jun-95 N/A 180 28 180 NONE

BOFKDI WATER Carbon-14 18-May-95 N/A 13-Jun-95 N/A 180 26 180 NONE

BOFKD2 WATER Carbon-14' 18-May-95 N/A 13-Jun-95 N/A 180 26 180 NONE

BOFKDI WATER Gross AI ha 18-Ma -95 N/A 16-Jun-95 N/A 180 29 180 NONE

BOFKD2 WATER Gross Al pha 18-Ma -95 N/A 16-Jun-95 N/A 180 29 180 NONE

BOFKD1 WATER Gross Beta 18-May-95 N/A 16-Jun-95 N/A 180 29 180 NONE

BOFKD2 WATER Gross Beta 18-May-95 N/A 16-Jun-95 N/A 180 29 180 NONE

BOFKD1 WATER Strontium-total 18-May-95 N/A 19-Jun-95 N/A 180 32 180 NONE

BOFKD2 WATER Strontium-total 18-May-95 N/A 19-Jun-95 N/A 180 32 180 NONE

000020
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RADIOCHEMISTRY FIELD DUPLICATE EVALUATION

LATA ID#: VB403.78 HEIS #: BOFK87 BOFKDI RPD DIF DL
Date: - 18-May-95 18-May-95 W >20% W >DL SAME

Matrix: WATER WATER S >35% S>2*DL UNITS AS
ORIGINAL DUPLICATE RESULTS

Constituent CAS # Units Results Q Results Q.
Gross Alpha ALPHA pCi/L 3.56E+00 7.0' C 3.44 3
Gross Beta BETA pCi/L 7.90E+00 12.9 50

0

4
Strontium-90 10098-97-2 pCi/L 1.26E-02 U 0.10 U
Carbon-14 14762-75-5 pCi/L 2.14E+00 U 29 U

1Tritium 10028-17-8 pCi/L 3.96E+02 340 56 400
EVALUATION:
1. Field duplicates are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. Shaded values in the RPD or DIF column indicate a constituent that is outside acceptance criteria.
5. All other positive results have exhibited acceptable precision.

000021

Shaded areas indicate changes by the validator.
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RADIOCHEMISTRY FIELD DUPLICATE EVALUATION

LATA ID#: VB403.78 HEIS #: BOFK65 BOFKD3 RPD DIF DL
Date: 23-May-95 23-May-95 W>20°/u W >DL SAME

Matrix: WATER WATER S>35"/o S>2*DL UNITS AS
ORIGINAL DUPLICATE RESULTS

Constituent CAS # Units Results Q Results Q
Gross Alpha ALPHA pCi/L 6.51E+00 8.1 C •1.59 3
Gross Beta BETA pCi/L 7.61E+00 9.5 1.89 4
Strontium-90 10098-97-2 pCi/L -5.06E-02 U -0.091 U
Carbon-14 14762-75-5 pCi/L 6.98E+00 U 155' 155 200
Tritium 10028-17-8 pCUL 6.30E+03 55201 13.2% 400
cvri^uri iwn:

1. Field duplicates are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.

000022

Shaded areas indicate changes by the validator.
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

SDG: LK4561-LAS

Spike

Date: 2-Au-y95

Validator: MC WEBB

Sample Sample, Spike
Analyte Sample ID Result Result Added %R

Tritium BOFKD3 9840 5520 3620 119.3%

Carbon-14 BOFKD1 2630 29.4 2610 99.6%

Gross Alpha BOFKD3 61.5 8.09 59.7 89.5%

Gross Beta BOFKD3 83.20 9.51 61.80 119.2%

Total Strontium Insufficient sample N/A

000023
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PERCENT RECOVERY (LCS)

SDG: LK4561-LAS Date: 2-Aug-95

LATA No.: VB403.78 - Validator: MC WEBB

Analyte Observed value True value

Carbon-14 2510 2610

Total Strontium 50.3 52

Gross Alpha 36.7 39.2

Gross Beta 45.2 42.7

Tritium 2520 2910

%R

96.2%

96.7%

93.6%

105.9%

86.6%

LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

000024
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LATA RADIOCHEMISTRY

CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE

SDG: LK4561-LAS Date: 2-Aug-95

LATA No.: V13403.78 - Validator: MC WEBB

Original
(Sample) Duplicate

Analyte Sample ID concentration concentration RPD

Tritium BOFKDI 343.03 471.06 31.5%

Carbon-14 BOFKDI 29.4 -31.5 -5800.0%

Total Strontium B0FKD1 -0.104 -0.0471 -75.3%

Gross Alpha BOFKD1 6.99 8.17 15.6%

Gross Beta BOFKD1 12.90 11.90 8.1%

000025
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

MINIMUM DETECTABLE ACTIVITY (MDA)

SDG: LK4561-LAS

LATA No.: VB403.78

Date: 2-Aug-95

Validator: MC WEBB

Bkgrnd
counts!

min (cpm)
or Count Tracer/

Std Dev time for Ingrowth Carrier Sample
of bkgmd assoc. Detector corr. recovsry Decay Chemical volume

Analyte Sample ID (cpm) sample Efficiency factor factor factor yield factor (L or

Carbon-14 BOFKD1 .1.68 30 0.629 1 1 1 1 0.01

Tritium B0FKD1 0.92 20 0.204 1 1 1 1 0.01

Alpha B0FKD1 0.04 100 0.09 1.00 1.00 1.00 1.00 0.16

Beta BOFKDI 0.99 100 0.41 1.00 1.00 1.00 1.00 0.16

Strontium-90 BOFKDI 0.97 150.00 0.45 1.10 0.73 1.00 1.00 0.50

MDA

85

250

3.7

3.4

1.0

000026
- 40378RAD.XLS, MDA

PNO-DVF-015, R2 8/7/95, 11:03 AM



LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION GROSS ALPHA/BETA AND TRITIUM

SDG: LK4561-LAS - Date: 2-Aug-95

LATA No.: VB403.78 Validator: MC WEBB

Activity of
Gross alpha
Counts Background fraction Sample
per Counts in beta Detector volume

BOFKDI minute per minute channel Efficiency (L or Result

Carbon-14 B0FKD1 2.09 1.68 1 0.629 0.01 29

Tritium BOFKDI 2.48 0.92 1 0.205 0.01 343

Alpha BOFKD1 0.27 0.043 1 0.090 0.160 7

Beta BOFKDI 2.87 0.992 1 0.410 0.160 12.9

00(102'7

40378RAD.XLS, ALPHA, BETA & TRITIUM
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION TOTAL STRONTIUM

SDG: LK4561-LAS _ Date: 2-Aug-95

LATA No.: VB403.78 Validator: MC WEBB

Gross
Counts Background Ingrowth Carrier Strontium Sample

per Counts per correction Detector recovery decay volume '
Analyte minute minute Factor Efficiency factor factor (L or Resuit

Strontium-90 BOFKDI 0.93 0.99 1.10 0.45 0.730 1 0.50 -0.1

00(1028
40378RAD.XLS, Sr-TOTAL
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Lockheed Ana/ytica/ Services Log-in No.: L4561 /L4597
Quotation No.: Q400000-B

SAF:
B95-052Document

File No.: 0520596/0525596
WHC Document File No.: 222

SDG No.: LK4561
Page7

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer,
laboratory control samples, matrix spike samples, duplicate samples.

Holding Time Requirements

All holding times were met.

Chemical Recoveries and MDAs can be found on the preparation sheets and calculation
sheets, respectively, on the attached raw data for each method.

Analytical Method

Carbon-14

The carbon-14 analysis was performed using LAL-91-SOP-0209. All samples were
analyzed on batch #23714, which contains a method blank (MBB), duplicate (DUP),
laboratory control sample (LCS), and matrix spike (MS). No problems were
encountered during preparation or analysis, and all QC criteria were met.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples
were analyzed on batch #23735, which contains an MBB, DUP, LCS and MS. No
problems were encountered during preparation or analysis, and all QC criteria were
met.

Strontium

The strontium analysis was performed using LAL-91-SOP-0196. All samples were
analyzed on batch #23734, which contains and MBB, DUP and LCS. No problems
were encountered during preparation or analysis. There was insufficient sample for a
matrix spike analysis. All other QC criteria were met.

000030 ^ti f ^'
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Lockheed Analytical Services

Tritium

Log-in No.: L4561 /L4597
Quotation Nq.: Q400000-B

SAF: B95-052
Document File No.: 0520596/0525596

WHC Document File No.: 222

SDGNo.: LK4561
Page8

The tritium analysis was performed using LAL-91-SOP-0066. All samples were

analyzed on batch #23736, which contains an MBB, DUP, LCS and MS. No problems

were encountered during preparation or analysis. All QC criteria were met.

Yvonne M.Jacobv
Prepared By

June 21, 1995
Date

^^i

M
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Page 1 of 1
Bechtel Haneord, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

LU{ Data TumaroutM

q Priorit
Collector Company Contact Telephone

y

lE N- , '^ Bob Raidl (509)372_9641 orma

Project Designation Sampling Location SAP No.
100-FR-3 Groundwater - Round 7 100 F B95-052

Ice Chest No. y.it Field Logbook No. MethodofShipment
Federal Express

Shipped To Offsite Property No. Bill of lading/Air Bill No.
Lockheed W^1S O Q^CXI'31 t^^..`1CWCv3%`hc7'Li
Possible Sample Hazards/Remarks

Preservation
HNO, Coo14°C HCl HNO, Cool4°C Cool4'C HNO, HCI

Type of Container
PIG PIG Gs PIG G PIG PIG Gs

No. of Container(s)
1 1 3 5 1 1 1 3

Special Handling and/or Storage
Volume

Maintain samples between 20C and 6°C. 1L 500111L 4OmL 1L IL 20mL IL 40mL
ICPMenic- Amme('c) - VOA-TCL Gross Trifium, Activity ICPMeeaw VOA-
TAt.. AA
Mer^ah-At.

F, p, so,.
^., NO,, Alpha, C-14 Scan

TAL AA
Meuk-AC TCL

SAMPLE ANALYSIS Pb. NO,. Gross
.

Pb.
(unfdiered) Beta, (E'inerca)

Sr-90

SampleNo. Matrix" DateSampled TimeSampled

BOFKD3 W

BOFKD4 . W

BOFKD6 W

SPECIAL INSTRUCTIONS Max'v,
CH:AIN OF POSSBSSIDN. Sign/Print Names Sample analysis for PO„ NO,, and NO, by EPA 300.0 is being requested for information s- soa

Relinquished By?Daterrime v Date(Time I only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. se - sd-

: n;2-- ^,CC
f

.v .^.fi f
so - som
st.-sndse.

i's By, ^DatefPuneR Receiv By DatelTme p, oij ^
A - Ait

^
DS Dnm Salid^

elinqmshed y Date/Tme Received By Dateffime DL- D=t.'.Na+

R
T -Tuwe
wl-Wpe .

Relinquished By Date/1'une Received By Datell5me , .. t• LquW
v vqn,+iro
x-Dmtt

I.AB)RA'fORX. Title Date/Tme1wivedBy

^' SECTI6I`I^ -
t

^y, /W^'t^. ^ l,^ l.+.t{vspr...-. ^^ZS-Q^ UyGO

FINALSAMPLE DisposalMethod Disposed By - Datefl5me

; .DISYQ"



END OF PACKAGE
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DATA VALIDATION REPORT
for

100-FR-3 GROUNDWATER ROUND 7
Metals Analysis
SDG LK4561-LAS
LATA VB403.78

Bechtel Hanford, Inc.

P.O. Box 969
Richland, Washington

August 7, 1995
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100-FR-3 Groundwater Round 7

Data Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4561-LAS (VB403.78) were validated at level D as

defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev: 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OSJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified

in the Remedial Investigation/Feasibility Study Work Plan for the

100FR-3 Operable Unit, DOE/RL 91-53, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR

No major deficiencies were identified during data validation which required qualification of data as

unusable.

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.

See the "Qualification Summary Table".

40378MTL.NAR; Printed: 7-Aug-95, 5:16 am 000002



Table I
Chain-of-Custody
Analysis Request

LATA ID #: VB403.78 SDG: LK4561-LAS
Sam fe Information Analyses Requested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF

SAMPLING
LOCATION

FIELD QC
INFO

TEMP
°C 1 2 3 4 5 6

BOFKDI 18-May-95 WATER B95-052 199-F7-1 SPLIT W/BOFK87 2 X X X
B0FKD2 18-May-95 WATER B95-052 199-F7-1 SPLIT W/BOFK88 2 X X X
BOFKD3 23-May-95 WATER B95-052 199-F5-4 SPLIT W/BOFK65 2 X X X
BOFKD4 23-May-95 WATER B95-052 199-F5-4 SPLIT W/BOFK66 2 X X X

Method References:
Analysis Method

1. ICP Metals (TAL) (Unfiltered) CLP
2. ICP Metals (TAL) (Filtered) CLP
3. Arsenic (Unfiltered) CLP
4. Arsenic (Filtered) CLP
5. Lead (Unfiltered) CLP
6. Lead (Filtered) CLP

Printed 817/95, 8:1 t AM 40378DST.XLS 000003



REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,

Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigation/Feasibility Study Work. Plan for the 100-FR-3 Operable Unit,

DOE/RL 91-53, Rev. 0, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VAI1DAT1ON APPLIED QUALiFIERS (C'fIER9ISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as

follows.

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value

reported is the sample quantitation limit corrected for sample dilution and moisture content by

the laboratory.

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a

QC deficiency identified during data validation, the associated quantitation limit is an estimate.

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration

is an estimate, but the data are usable for decision making purposes.

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL

but less than the CRDL and is considered an estimated value.

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC

deficiency the data are unusable.

UR- Indicates the compound or analyte was analyzed for and not detected in the sample.

Additionally, the data are unusable due to an identified QC deficiency.

40378MTL.NAR; Printed: 1-Aug-95, 11:42 am 000005



GLOSSARY OF LABORATORY APPLIED QUALiF1IIt.S

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as

follows.

Commonly used laboratory metals (inorganic) qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

B- Indicates the analyte concentration is less than the CRDL but greater than the IDL.

E- Indicates the value reported is estimated due to the presence of interference.

M- Indicates duplicate injection precision criteria were not met during graphite furnace (GFAA)

analysis.

N- Indicates spiked sample recovery was not within the control limits.

S- Indicates the reported value was determined by the Method of Standard Additions (MSA).

W- Indicates post-digestion spike for GFAA analysis is outside control limits and the sample

absorbance is less than 50% of the spike absorbance.

Indicates duplicate analysis was not within control limits.

+- Indicates the con•elation coefficient (r) for the MSA was less than 0.995.

40378MTL.NAR; Printed: 1-Aug-95, 11:42 am 000006



Qualification Summaiy Table

40378MTL.NAR; Printed: I-Aug-95, 11:42 am 000007



Qualification Summary Table

Inorganics Metals)

ANALYTE TYPE QUALIFIER SAMPLES DQO REASON

AFFECTED

Copper MINOR UJ BOFKDI BOFKD3 BLANKS Preparation blank value is negative
and outside acce ptance criteria.

Aluminum MINOR U BOFKD3 BLANKS Calibration blank value is positive and
outside acceptance criteria.

Iron MINOR U BOFKDI BOFKD3 BLANKS Calibration blank value Is positive and
outside acceptance criteria.

Inoraanics (Metalsl Field QC

ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT

SAMPLES

ALL Field Split NONE BOFK65/BOFKD3 PRECISION Field split precision isacceptable.

BOFK66/BOFKD4
BOFK87/BOFKDI
BOFK881BOFKD2

Comments:
1. BOFK65, BOFK66, BOFK87, and BOFK88 were validated in SDG W0560-QES (VB403.75)

Printed 8/7/95, 6:31 AM 40378QLS.XLS 000008
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Data Summaiy Table
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METALS
DATA SUMMARY TABLE

LATA ID#: VB403.78 HEIS #: BOFKDI BOFKD2 BOFKD3 BOFKD4
Date: 18-May-95 18-May-95 23-May-95 23-May-95

Matrix: WATER WATER WATER WATER
Constituent CAS # Units Results Q Results Q Results Q Results Q
Aluminum 7429-90-5 pg/L 33.0 1 U 33.0 U 251 `. _ 33.0 1 U
Antimony 7440-36-0 pg/L 6.7 , B 54.0 U. 4.0 U 54.2 B
Arsenic 7440-38-2 pg/L 11.7 11.1 3.1 B 4.3 B
Barium 7440-39-3 pg/L 46.2 B 44.3 B 57.5 B 52.5 B
Beryllium 7440-41-7 Ng/L 1.0 U 1.0 U 1.0 U 1.0 U
Cadmium 7440-43-9 pg/L 3.0 U 3.0 U 3.0 U 3.0 U
Calcium 7440-70-2 pg/L 62800 65400 106000 105000
Chromium 7440-47-3 pg/L 3.0 U 3.0 U 15.4 11.4
Cobalt 7440-48-4 pg/L 6.0 U 6.0 U 6.0 U 6.0 U
Copper 7440-50-8 pg/L 2.0 "93 2.0 U 2.0 ^ 2.0 U
Iron 7439-89-6 pg/L 34.4 n,_, 12.0 U 59.7

^
U 12.0 U

Lead 7439-92-1 pg/L 2.0 U 2.0 U 2.0 U 2.0 U
Magnesium 7439-95-4 pg/L 19900 19900 25100 23900
Manganese 7439-96-5 pg/L 2.0 U 2.0 U 2.0 U 2.0 U
Nickel 7440-02-0 pg/L 12.0 U 12.0 U 12.0 U 12.0 U
Potassium 7440-09-7 pg/L 7190 6850 6550 6510
Silver 7440-22-4 pg/L 3.0 U 3.0 U 4.0 B 3.0 U
Sodium 7440-23-5 pg/L 59400 58300 33300 31600
Vanadium 7440-62-2 pg/L 18.3 B 14.2 B 4.9 B 3.0 B
Zinc 7440-66-6 pg/L 5.2 B 3.0 U 4.0 B 3.0 U

Shaded areas indicate changes by the validator.
000010
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Sample Results (Fonn I's)
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

- - ^ BOFKDI
Lab Name: LOCKHEED ANALYTICAL SVC -Contract: HANFORD

Lab Code: LOCK__ Case No.: B95-05 SAS No.: SDG No.: LK4561

Matrix (soil/water): WATER Lab Sample ID: L4561-8

Level (low/med): LOW_ Date Received: 05/20/95

o Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 33.0 U
7440-36-0 Antimony_ 6.7 B
7440-38-2 Arsenic 11.7
7440-39-3 Barium 46.2 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 62800
7440-47-3 Chromium 3.0 U
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 2.0 ,1?
7439-89-6 Iron 3 4.4 Z
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 19900
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 12.0 U
7440-09-7 Potasslum 7190
7440-22-4 Silver 3.0 U
7440-23-5 Sodium 59400
7440-62-2 Vanadiuu 18.3 B
7440-66-6 Zinc 5.2 B

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

M

P
F
F
F
F
F
F
F
F
F_ tJj-
P V
F
F
IF
F
p

FP

F
F

Texture:

Artifacts:

FORM I - IN

0C'!)012

ILMO3.0



CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: LOCKHEED ANALYTICAL SVC -Contract: HANFORD

CLIENT ID NO.

BOFKD2

Lab Code: LOCK_ Case No.: B95-05 SAS No.: SDG No.: LK4561

Matrix (soil/water): WATER Lab Sample ID: L4561-16

Level (low/med): LOW_ Date Received: 05/20/95

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte Concentration C Q

7429-90-5 A uminum 33.0 U
7440-36-0 Antimony_ 54.0 U
7440-38-2 Arsenic 11.1
7440-39-3 Barium 44.3 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 65400
7440-47-3 Chromium 3.0 iT
7440-48-4

_
Cobalt 6.0 U

7440-50-8 Copper 2.0 U
7439-89-6

_
Iron 12.0 U

7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 19900
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 12.0 U
7440-09-7 Potassium 6850
7440-22-4 Silver 3.0 U
7440-23-5 Sodium 58300
7440-62-2 Vanadium 14.2 B
7440-66-6 Zinc 3.0 U

Color Before:

Color After,:

Comments :

Clarity Before:

Clarity After:

M

P
P
F
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

Texture:

Artifacts:

FORM I - IN

OQ^?013

ILMO3.0

8•/.9 ^

A



CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: LOCKHEED-ANALYTICAL-SVC- Contract: HANFORD-
BOFKD3

Lab Code: LOCK_ Case No.: B95-05 SAS No.: SDG No.: LK4561

Matrix (soil/water): WATER Lab Sample ID: L4597-8

Level (low/med): LOW! Date Received: 05/25/95

Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 251
7440-36-0 Antimony_ 4.0 U
7440-38-2 Arsenic

~
3.1 B

7440-39-3 Barium 57.5 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium- 106000 _
7440-47-3 Chromium 15.4
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 2.0
7439-89-6 Iron 59.7 ^
7439-92-1 Lead 2.0 U
7439-95-4 Magneusim 25100
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 12.0 U
7440-09-7 Potassium 6550
7440-22-4 Silver 4.0 B
7440-23-5 Sodium 33300
7440-62-2 Vanadium 4.9 B
7440-66-6 Zinc 4.0 B

Color Before: COLORLESS

Color After: COLORLESS

Comments :

Clarity Before: CLEAR-

Clarity After: CLEAR-

M

p
F
F
F
F
F
F
F_

PP- vJ
F CJ
F
F
F
F
F
F
F
F
F

t

Texture:

Artifacts:

FORM I - IN
ILMO3.0

A-/• FS

Q0,9014



CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET - ,.

Lab Name: LOCKHEED ANALYTICAL_SVC_ Contract: HANFORD_ I

Lab Code: LOCK^ Case No.: B95-05 SAS No.: SDG No.: LK4561

Matrix (soil/water): WATER Lab Sample ID: L4597-16

Level (low/med): LOW_ Date Received: .05/25/95

o Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): I7G/L

CAS No. Analyte Concentration C Q

7429-90-5 AuTinum 33.0 U
7440-36-0 Antimony_ 54.2 B
7440-38-2 Arsenic 4.3 B
7440-39-3

_
Barium 52.5 B

7440-41-7 Bery111.um 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 105000
7440-47-3 Chromium 11.4

_

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 2.0 U
7439-89-6 Iron 12.0 U
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 23900
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 12.0 U
7440-09-7 Potassium 6510
7440-22-4 Silver 3.0 U
7440-23-5 Sodium 31600
7440-62-2 Vanadium_ 3.0 B
7440-66-6 Zinc 3.0 U

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM I - IN

M9915
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Texture:

Artifacts:
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40378MTL.NAR; Printed: I-Aug-95, 2:37 pm 000016



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

VALIDATION A B C
LEVEL ?:

VALIDATION q ^/^/HC-CM-5-3, Rev. 0 WHC-SD-EN-SPP-002, Rev. 2PROCEDURE:

PROJECT: 100-FR-3 ROUND 7 SDG: LK4561-LAS

VALIDATOR: BJ MORRIS LATA NO: VB403.78 DATE: 31-Jul-95

REVIEWER: AM FREIER • 9 LAB: LAS CASE: N/A

SAF NO: B95-052 QAPP NO: DOE/RL 91-53, RO SAP NO: N/A
. ..,, r ..... .... . .,. . .:.....:.:,:,..o::>: ., ., r>:„....,, , ..::. ...:. . . :

ANALYSES REQUESTED

ICP Metals q Lead Arsenic
CLP CLP CLP

COMMENTS:SAMPLE NO. MATRIX
BOFKDI BOFKD3 WATER (unfiltered)
BOFKD2 BOFKD4 WATER (filtered)

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES

Are samole holdinc ti

YES NO N/A

}1 q q

J ' q q

YES NO N/A

II See HOLDING TIME SUMMARY form II

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?

Are ICP interference checks acceptable?

Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable?

Validation calculation checks were performed and are acceptable.

4J q ^

q U

^̂y1 q q

t^J q q

_̂yI q q

q q

11 If NO(s) are checked, see CALIBRATION DATA SUMMARY form 11

00!^"^i'7
40378MTL.XLS, Checklist

PNO-DVF-014, R2 8/7/95, 8:20 AM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

4. BLANKS _

Were ICB and CCB checks performed for all applicable analyses?

Are ICB and CCB results acceptable?

Were preparation blanks analyzed?

Are preparation blank results acceptable?

YES NO N/A

J q ^I

q ^I q

^1 q q

q q 'J

11 If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 11

5. ACCURACY

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Are all elements spiked at an appropriate level?

Was a post digestion spike analyzed?

Are all post digestion spike recoveries acceptable?

Were laboratory control samples (LCS) analyzed at the proper frequency?

Are all LCS recoveries acceptable?

Validation calculation checks were performed and are acceptable.

YES NO N/A

q q

q q

q q

q q

^

'_1

q q

'J q q

J q q^y

_1 q q

If NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION

Were laboratory duplicates analyzed at the proper frequency?

Are all duplicate RPD values acceptable?

Were MS/MSDs analyzed?

Are all MS/MSD RPD values acceptable?

Were ICP serial dilution samples analyzed at the proper frequency?

Are all ICP serial dilution %D values acceptable?

Validation calculation checks were performed and are acceptable.

YES NO N/A

`J q J!̂ y

q q J

q q q

q q

^J q q

'J q ^̂J

! q ^..J

If NO(s) are checked, see PRECISIO N DATA SUMMARY form

40378MTL.XLS, Checklist
PNO-DVF-014, R2 8/1/95, 9:01 AM 009918



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

7. FIELD QC SAMPLES
YES NO N/A

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? q iJ q

Are field/trip blank results acceptable? (see Blank Data Summary form) q

^

'_!

Are field duplicate RPD values acceptable? (see Field QC evaluation)

Fi ld C l i?

q

^ ^

q

q

aJ

q( see e eva uat on)Are field split RPD values acceptable Q

bl

--

q 4Je?Are performance audit sample results accepta

Comments: The following field splits were identified: BOFK65/BOFKD3; BOFK66/BOFKD4

BOFK87/BOFKDI; BOFK88/BOFKD2

Samples BOFK65, BOFK66, BOFK87 and BOFK88 were validated in SDG W0560-QES (VB403.75).

8. FURNACE AA QUALITY CONTROL
YES

^

NO

q

N/A

qWere.duplicate injections required? -

q

^y

^J qAre all duplicate injection %RSD values acceptable?

^ q qWere analytical spikes required? --

' + q qAre all analytical spike recoveries acceptable? --

q q qWas MSA required?

q q qAre all MSA results acceptable?

q q qValidation calculation checks were performed and are acceptable.

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS
YES

q

NO

q

N/A

qAre results reported for all requested analyses?

`J q qAre all results supported in the raw data?

^ q ` +Are results calculated properly?

`^ ' +

-

qDo results meet the CRDLs?

q

-

q qValidation calculation checks were performed and are acceptable.

Comments:

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40378MTL.XLS, Checklist 00!?919
PNO-DVF-014, R2 8/1/95, 11:12 AM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4561•LAS VALIDATOR: BJ MORRIS DATE: 31-Jul-95

PROJECT: 100-FR-0 ROUND 7 REVIEWER: MC WEBB LATA NO.: VB403.78

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT

(days)

Required
HT
da s

ANALYSIS
HT

(days)

Required
HT
da s

VAL
Q

BOFKDI WATER ICP Metals/AA Metals 18-Ma 95 N/A 16-Jun-95 N/A N/A 29 180 NONE

BOFKD2 WATER ICP MetalslAA Metals 18-Ma y-95 N/A 17-Jun-95 N/A N/A 30 180 NONE

BOFKD3 WATER ICPMetals/AAMetals 23-May-95 N/A 16Jun-95 N/A N/A 24 180 NONE

BOFKD4 WATER ICP MetalslAA Metals 23-May-95 N/A 17-Jun-95 N/A N/A 25 180 NONE

O0^?920
40378MTL.XLS, hold times

PNO-DVF-014, R2 7/3155, 4:44 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

BLANK DATA SUMMARY

SDG: LK4561-LAS VALIDATOR: BJ MORRIS DATE: 31-Jul-95

PROJECT: 10D-FR-3 ROUND 7 REVIEWER: MC WEBB LATA NO.: VB403.78

BLANK ID ANALYTE RESULT
LAB
Q RT UNITS

2X
RESULT

5X
RESULT

10X
RESULT SAMPLES AFFECTED

VAL
Q

Cal Aluminum 61.1 B /L 305.5 BOFKD3 U

Prep Copper -2,870 B /L 28.7 BOFKDI BOFKD3 UJ

Cal Iron 39.2 B IL 198 BOFKD1 BOFKD3 U

oco=1
40378MTL.XLS, blanks

PNO-DVF-014, R2 7l31195, 4:44PM



CLP

3
BLANKS

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD

Lab Code: LOCK Case No.: B95-05 SAS No.: SDG No.: LK4561

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Analyte

Aluminum
Antimony_
Arsenic
Barium
Bery111um
Cadmium
Calcium
Chromium_
Cobalt
Copper_
Iron
Lead
Magnesium
Manganese
Nickel
Potasslum
Silver
Sodium
Vanadium
Zinc

Initial
Calib.
Blank
(ug/L)

Continuing Calibration
Blank (ug/L)

1 C 2 C 3 C

4.0
3.0

10.0
1.0
3.0

25.0
3.0
6.0
2.0

12.0
2.0

35.0
2.0

12 . 0^_
_700 . 0_

3.0
42.0
3.0
3.0

C

33.0 U 33.0 U 33.0
4.0 U 4.0 U 4.0
3.0- U 3.0- U 3.0-

10.0 U 10.0 U 10.0-
1.0 U 1.0 U 1.0
3.0 U 3.0 U 3.0

25.0 U
_

^5.0 U
_

25.0
3.0 U

_
3.0 U 3.0_

6.0 U
_

6.0 U
_

6.0
2.0 U

_
2_0 U -2.6_

12.0 U
_

12.0 U 12.0
2.0 U 2.0 U

_
2.0

35.0 U 35.0 U 35.0
2.0 U 2.0 U 2.0

12.0 U 12.0 U
_

12.0_
700.0 U

_
700.0 U 700.0_

3.0 U ^ 3.0 U 3.0_
42.0 U 42.0 U 42.0
3.0 U 3.0 U 3.0
3.0- U 3.0 U 3.0-

FORM III - IN

OCF09Kr2

Prepa-
ration
Blank

4.000
3.000

10.000
1.0oQ
3.000

118.650
3.000

C

U
U
U
U
U
B
U

2.000 U
35.000 U
2.000 U

12.000 U
700.000 U

3.000 U
54.980 B
3.000 U
3.000 U

M

P
F
F
P
P
P
P
P
P
P
P
F
P
P
P
P
0
P
P
0

ILMO3.0

^



CLP

3
BLANKS

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD

Lab Code: LOCK Case No.: B95-O5 SAS No.: SDG No.: LK4561

Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units (ug/L or mg/kg):

Analyte

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt -
Copper_
Iron
Lead
Magnesium
Manganese
Nickel
Potassl.um
Silver
Sodium
Vanadium
Zinc

Initial
Calib.
Blank
(ug/L)

Continuing Calibration
Blank (ug/L)

C 1 C 2 ^-C 3 C

33.0 U 61.1 B

3.0 U
10.0- U 1.0 U
1.0 U 1.0 U
3.0 U 3.0 U
25.0 U 96.1 B
3.0 U 3.0 U
6.0 U 6.0 U
2.0 U

_
2

-__f2.0 U .2- B
2.0 U

35.0 U 144.5 B
2.0 U 2.9 B

12.0 U
_

12.0 U
700.0 U 700.0 U

3.0 U
_

3.0 U
42.0 U 42.0 U
3.0 U 3.0 U
3.0 U 3.0 U

FORM III - IN

Prepa-
ration
Blank C M

P
NR_
F
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

ILMO3.0



METALS FIELD SPLIT EVALUATION

LATA ID#: HEIS #: B0FK65 BOFKD3 RPD DIF DL

Date: 23-May-95 23-May-95

Matrix: WATER WATER Ng/L

ORIGINAL SPLIT

Constituent Units Results Q Results Q

Aluminum Ng/L 24.9 B 251 ^ 24.9 200

Antimony pg/L 33.6 B 4.0 U 33.6 .60

Arsenic pg/L 2.1 ^J 3.1 B 1.0 10

Barium pg/L 57.4 B 57.5 B 0.1 200

Beryllium pg/L 0.60 U 1.0 U

Cadmium Ng/L 2.4 U 3.0 U

Calcium Ng/L 105000 106000 0.9% 5000

Chromium Ng/L 13.7 B 15.4 1.7 10

Cobalt pg/L 3.4 U 6.0 U

Copper pg/L 13.9 B
-

2.0 . - 13.9 25

Iron Ng/L 86.4 ,, ,' . 59.7

Lead Ng/L 0.80 ,UJ 2.0 U

Magnesium pg/L 24900 25100 200 5000

Manganese pg/L 6.2 B 2.0 U 6.2 15

Nickel pg/L 15.4 U 12.0 U

Potassium Ng/L 6620 6550 70 5000

Silver Ng/L 4.1 U 4.0 B 4.0 10

Sodium pg/L 32000 33300 4.0% 5000

Vanadium pg/L 16.5 , B 4.9 B 11.6 50

Zinc pg/L 14.5 `U 4.0 B 4.0 20

EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.

2. If both sample results are >5*DL the RPD is used for evaluation.

3. If either sample result is <5*DL the DIF is used for evaluation.

4. All positive results have exhibited acceptable precision.

O(?0".)24

Shaded areas indicate changes by the validator.

8/1/95, 11:23 AM 40378DST.XLS, METALS FIELD SPLIT



METALS FIELD SPLIT EVALUATION

LATA ID#: HEIS #: B0FK66 BOFKD4 RPD DIF DL
Date: 23-May-95 23-May-95

Matrix: WATER WATER Ng/L
ORIGINAL SPLIT

Constituent Units Results Q Results Q
Aluminum pg/L 23.4 U 33.0 U
Antimony pg/L 26.3 U 54.2 B 54.2 60
Arsenic Ng/L 2.0 B,J 4.3 B 2.3 10
Barium Ng/L 56.8 B 52.5 B 4.3 200
Beryllium pg/L 0.60 U 1.0 U
Cadmium pg/L 2.4 U 3.0 U
Calcium pg/L 105000 105000 0.0% 5000
Chromium pg/L 12.2 B 11.4 0.8 10
Cobalt pg/L 3.4 U 6.0 U
Copper pg/L 14.0 B 2.0 U 14.0 25
Iron Ng/L 59.6 L! 12.0 U
Lead pg/L 0.80 (1J, 2.0 U
Magnesium pg/L 24800 23900 900 5000
Manganese pg/L 5.2 B 2.0 U 5.2 15
Nickel pg/L 15.4 U 12.0 U
Potassium pg/L 5490 6510 1020 5000
Silver pg/L 4.1 U 3.0 U
Sodium Ng/L 31800 31600 0.6% 5000
Vanadium pg/L 16.7 B 3.0 B 13.7 50
Zinc pg/L 12.3 °U 3.0 U

EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.

2. If both sample results are >5*DL the RPD is used for evaluation.

3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.

^^^9025

Shaded areas indicate changes by the validator.

8/9195, 11:23 AM 40378DST.XLS, METALS FIELD SPLIT



METALS FIELD SPLIT EVALUATION

LATA ID#: HEIS #: BOFK87 BOFKDI RPD DIF DL
Date: 18-May-95 18-May-95

Matrix: WATER WATER pg/L
ORIGINAL SPLIT

Constituent Units Results Q Results Q
Aluminum pg/L 23.4 U 33.0 U
Antimony pg/L 26.3^U 6.7 B 6.7 60
Arsenic pg/L 10.9 J- 11.7 0.8 10
Barium pg/L 44.9 B 46.2 B 1.3 200
Beryllium pg/L 0.60 U 1.0 U
Cadmium pg/L 2.4 U 3.0 U
Calcium pg/L 60200 62800 4.2% 5000
Chromium pg/L 4.7 U 3.0 U
Cobalt pg/L 3.4 U 6.0 U
Copper pg/L 9.8' U 2.0 UJ,
Iron pg/L 45.0 ^U 34.4
Lead pg/L 0.80 .^ 2.0 U
Magnesium pg/L 18900 19900 1000 5000
Manganese pg/L 4.0 B 2.0 U 4.0 15
Nickel pg/L 15.4 U 12.0 U
Potassium pg/L 6690 7190 500 5000
Silver pg/L 4.1 U 3.0 U
Sodium pg/L 55200 59400 7.3% 5000
Vanadium pg/L 21.1 B 18.3 B 2.8 50
Zinc pg/L 16.3 ^-U_ 5.2 B 5.2 20

EVALUATION:

1. Field splits are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.

Q0913,2s

Shaded areas indicate changes by the validator.
8/1/95, 11:23 AM 40378DST.XLS, METALS FIELD SPLIT



METALS FIELD SPLIT EVALUATION

LATA ID#: HEIS #: BOFK88 BOFKD2 RPD DIF DL
Date: 18-May-95 18-May-95

Matrix: WATER WATER Ng/L
ORIGINAL SPLIT

Constituent Units Results Q Results Q
Aluminum Ng/L 23.4 U 33.0 U
Antimony Ng/L 42.8 B 54.0 U 42.8 .60
Arsenic pg/L 9.0 J 11.1 2.1 10
Barium pg/L 46.4 B 44.3 B 2.1 200
Beryllium pg/L 0.60 U 1.0 U
Cadmium pg/L 2.4 U 3.0 U
Calcium pg/L 62100 65400 5.2% 5000
Chromium pg/L 4.7 U 3.0 U
Cobalt Ng/L 3.4 U 6.0 U
Copper pg/L 11.2 B 2.0 U 11.2 25
Iron pg/L 34.7 t U' 12.0 U
Lead pg/L 0.80 }UJ. 2.0 U
Magnesium pg/L 19500 19900 400 5000
Manganese Ng/L 4.7 B 2.0 U 4.7 15
Nickel pg/L 15.4 U 12.0 U
Potassium Ng/L 5510 6850 1340 5000
Silver Ng/L 4.1 U 3.0 U
Sodium pg/L 57100 58300 2.1% 5000
Vanadium Ng/L 23.2 B 14.2 B 9.0 50
Zinc Ng/L 13.6 ,_U 3.0 U

EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.

O(PQ7r?'7

Shaded areas indicate changes by the validator.
8/7/95, 8:06 AM 40378DST.XLS, METALS FIELD SPLIT



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

LINEAR REGRESSION ANALYSIS

SDG: LK4561-LAS

LATA No.: VB403.78

Analyte/Calibration Date: As 6-15-95

Concentration Absorbance

Date: 31-Jul-95

Validator: BJ MORRIS

x y r r^

0.00 -0.002 0.9998 0.9997

10.00 0.024

25.00 0.056 slope x intercept

50.00 0.111 0.0021 - 1.2322

100.00 0.214

200.00 0.420 1/slope y intercept

476.7649 0.0026

LINEAR

SDG: LK4561-LAS

LATA No.: VB403.78

Analyte/Calibration Date: Pb 6-16-95

Concentration Absorbance

ANALYSIS

Date: 31-Jul-95

Validator: BJ MORRIS

x y r rZ

0.00 0.001 0.9992 0.9983

3.00 0.007

25.00 0.059 slope x intercept

50.00 0.121 0.0022 -2.3966

100.00 0.233

200.00 0.434 1/slope y intercept

459.6980 0.0055

Q19 409 00178

40378MTL.XLS, linear regression
PNO-DVF-014, R2 8/1/95, 2:10 PM



LATA INORGANIC (METALS)

DATA VALIDATION CHECKLIST

PERCENT RECOVERY (ICV/CCV)

SDG: LK4561-LAS Date: 31-Jul-95

LATA No.: VB403.78 Validator: BJ MORRIS

Analyte ICV/CCV ID Observed Value True Value

0 A

Aluminum ICV 100372 100000

Arsenic CCV 100.2 100.0

Barium ICV 1001 1000

Lead CCV 102.8 100.0

%R

100.4%

100.2%

100.1%

102.8%

Q0n,129

40378MTL.XLS, ICV CCV recovery

PNO-DVF-014, R2 8/1/95, 2:10 PM



LATA INORGANIC (METALS)

DATA VALIDATION CHECKLIST

MATRIX SPIKE RECOVERY (MS)

SDG: LK4561-LAS Date: 31-Jul-95'

LATA No.: V6403.78 Validator: BJ MORRIS

Analyte Sample ID

Barium B0FKD1

Arsenic B0FKD1

Vanadium BOFKD2

Lead BOFKD2

Spike Sample Sample Spike

Result Result Added

F SSR SR SA

2177.33 46.21 2000.00

55.40 11.70 40.00

508.98 14.25 500.00

20.30 0.00 20.00

%R

106.6%

109.3%

98.9%

101.5%

Q^"^0,130

40378MTL.XLS, MS recovery

PNO-DVF-014, R2 8/1/95, 2:10 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (LCS)

SDG: LK4561-LAS Date: 31-Jul-95

LATA No.: VB403.78 Validator: BJ MORRIS

Anal yte Observed value True value

E OLCS ALCS

Aluminum 1975.65 2000.00

Lead 20.20 20.00

Beryllium 46.82 50.00

Arsenic 34.30 40.00

%R

98.8%

101.0°/u

93.6%

85.8%

U09*.l?1

40378MTL.XLS, LCS recovery
PNO-DVF-014, R2 8/1/95, 2:10 PM



LATA INORGANIC (METALS)

DATA VALIDATION CHECKLIST

RELATIVE PERCENT DIFFERENCE

SDG: LK4561-LAS Date: 31-Jul-95

LATA No.: VB403.78 Validator: BJ MORRIS

Original (Sample) Duplicate

Analyte Sample ID concentration concentration

OS D

Arsenic BOFKDI 11.70 11.70

Potassium BOFKDI 7185.05 7340.21

Lead BOFKD2 2.00 2.00

Barium BOFKD2 44.31 43.99

RPD

0.0%

2.1%

0.0%

0.7%

PNO-DVF-014, R2

40378MTL.XLS, RPD

8/1/95, 2:10 PM



LATA INORGANIC (METALS)

DATA VALIDATION CHECKLIST

PERCENT DIFFERENCE (ICP SERIAL DILUTION)

SDG: LK4561-LAS Date: 31-Jul-95

LATA No.: VB403.78 Validator: BJ MORRIS

Analyte Concentration Analyte Concentration
Analyte before Dilution after Serial Dilution °kD

I S

Calcium ( BOFKDI) 62839.78 62174.17 1.1%

Vanadium (BOFKDI) 18.34 21.79 18.8%

Magnesium (BOFKD2) 19928.13 20154.54 1.1%

Vanadium ( BOFKD2) 14.25 16.53 16.0%

0(°"`133

40378MTL.XLS, serial dilution
PNO-DVF-014, R2 8/1/95, 2:10 PM



LATA INORGANIC (METALS)

DATA VALIDATION CHECKLIST

INORGANICS RESULTS CALCULATION, WATER

SDG: LK4561-LAS Date: 31-Jul-95

LATA No.: VB403.78 Validator: BJ MORRIS

Concentration Dilution

Analyte from curve Factor Concentration (Ng/L)

CONCW units DFW

Calcium (BOFKDI) 62.84 mg/L 1 62800

Barium (BOFKD2) 0.0443 mg/L 1 44.3

Arsenic (BOFKD2) 11.1 pg/L 1 11.1

Arsenic (BOFKDt) 11.7 pg/L 1 11.7

P. ^''•^f)•A

40378MTL.XLS, water results

PNO-DVF-014, R2 8/1/95, 2:10 PM



Laboratory Case Namalive
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Lockheed Analytical Services Log-in No.: L4561/L4597
Quotation No.: Q400000-B

SAF: B95-052
Document File.No.: 0520596/0525596

WHC Document File No.: 222
SDG No.: LK4561

Page3

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

• Two water samples for total metals analysis. The samples were prepared as LAS

Batch 520BHT and analyzed for selected analytes as requested on the chain of

custody. Sample BOFKD1 (L4561-8) was used for matrix spike and duplicate, post-

digestion spike and serial dilution analysis. All data flags due to the performance of

the above-mentioned QC sample are also associated with every sample digested with

this batch.

Holding Time Requirements

All samples were analyzed within the method-specific holding times.

Method Blanks

The level of analytes in the method blanks were less than the reporting detection

limits.

Internal Quality Control

All internal quality control were within acceptance limits.

Sample Results

The following qualifiers are reported on the basis of the techniques employed to

perform the analyses:

"P" ICP-AES
"F" GFAA

Nalini Prabhakar

Prepared By

06/24/95

^epn^^

Date

0162



Lockheed Analytical Services Log-in No.: L4561/L4597
Quotation No.: Q400000-B

SAF: B95-052
Document File No.: 0520596/0525596

WHC Document File No.: 222
SDG No.: LK4561

Page4

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

• Two filtered water samples for dissolved metals analysis. As the measured turbidity

of the samples was less than 1 NTU, they were batched as 520BHD for selected

dissolved analytes as requested on the chain of custody. For this sample batch sample
BOFKD2 (L4561-16) was used for matrix spike and matrix spike duplicate and serial

dilution analyses. All data flags due to the performance of the above-mentioned QC

sample are also associated with every sample analyzed with this batch.

Holding Time Requirements

All samples were analyzed within the method-specific holding times.

Method Blanks

The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control

All internal quality control were within acceptance limits.

Sample Results

The following qualifiers are reported on the basis of the techniques employed to

perform the analyses:

"P" ICP-AES
"F" GFAA

Nalini Prabhakar

Prepared By

06/21/95

Date

00!)(1113'7

rU(j.0S

4"E



LockheedAnalytical Services Log-in: L4561, L4597 --

• Antimony is reported by AA for two of the samples due to interferences on the ICP

analysis.

oc^10 0?R



Chain-of-Custody Infornation

40378MTL.NAR; Printed: 1-Aug-95, 2:37 pm 000039



#
oc

st
It^t

\

<
Page I of I_

Bechtel Hanford, Inc. ^ QCHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
L

_
Uala lLnwround

q Priority
Colleclor Company Contact Telephone

X NormalBob Raidl (509) 372-9641

Project Designalion Sampling Location SAF No.

100-FR-3 Groundwater - Round 7 100 F B95-052

Ice Chest Field Logbook No. Method of Shipment
Federal Express

Shipped To Offsite Property No. _ Bill of Lading/Air Bill No.

Lockheed w^' S-^J 0^^'0I -S 0 ^Zqc) tl^G•^chL'&e

Possible Sample HaZards/Remarks Preservation
HNO, Cool4°C HCl HNOr Cool4°C Cool4°C HNO, IICI

Type of Container p/G P/G Gs P/G G P/G P/G Gs

No. of Container(s)
1 1 3 5 1 1 1 3

Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. IL 500mL 40mL IL 1L 20mL IL 40mL

ICPMeub- Aalaar(1C) - VOA-TCL Gross Tritium, Activity ICPMeu6- VOA-
TAL AA P. Cl. so„

Alpha, C-14 Scan TAO^ TCL
SAMPLE ANALYSIS

Meuu^i"'
Pb.

^,. NO2.
NO,. Gross

Memis-n''
Pb.

. (UnGlmred) Beta, (F'dlered)

Sr-90

Sample No. Matrix' Date Sampled Time Sampled

BOFKDI w - /^' • /^ ^ ^ -^C -^^ x /A

BOFtCD2 w /D'•S^ \4a /C

13017xn5 W Id 5- ^4 a X

SPECIAL INSTRUCTIONS M•ui<•
CHAIN OF POSSESSTON Sign/Ptint Names Sample analysis for PO„ NO,, and NO, by EPA 300.0 is being requested for information s71

Relin uished II Date/Timeq y Re B .CG Date/TimeG J only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. SE - smmKm
o

^'Ot;
3

' r3 ^I -L .
S^ _ S°I:(.
sL . saI°

v •c^ /,- -c^ >
W W i

i C Date^me pr^U6 eceived By Date^me
. er

o OR

!^ r^^-r.Z
A ^ Air
U.S - Dmm SNWs

elinquished By s"j Dalefl5me Received By Date/Time bL- Dwn [:e,aas
"

^
T - 7 uvc .
WI- Wiye

J Relinquished By Date/Time Received By Date/Time . " . L-Limb
VV i^ tg[lal pl

x na^,

LABORATORX
SF4TION

ed Title Date/'rime ^

d- -CS , Oi( ( f cr °^ /Q 17C;^,n ^CSLcA

FlNAL SAMPLE isposal Method Disposed By Dzte me

DISPOSITION
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Page I of 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

L4S7

°
Data'lYlrnaround

0 Priority
Collector

;
Company Contact Telephone

^ Normal- r Bob Raidl (509) 372-9641

Project Designation Sampling Location SAP No.

100-FR-3 Groundwater- Round 7 100 F B95-052

Ice Chest No. i 15 (d q^] Field Logbook No.
.^ 1

Method of Shipment
- 1 E -- U " - = ! ' ; Federal Express

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed WciS D 090I 31 C3.1C1^IC^,.7S5`^SCle i
Possible Sample Hazards/Remarks Preservation HNO, Cool4°C HCI HNO, Cool 40C . Cool 49C FINO, IiCI

Type of Container P/G P/G Gs P/G G P/G P/G Gs

No.ofContainer(s)
I 1 3 5. 1 1 1 3

Special Handling and/or Storage
Volume

Maintain samples between 2°C and 6°C. IL 500mL 40mL IL IL 2DmL IL 40mL
ICPMenl.e- AnionsOC)- VOA-TCL Gross Tritium, Activity IcPMenh- VOA-

- TAL. AA
Meut,-AS•

P. CI, s0„
Po„ No„ Alpha, C-l4 Scan

TAL. AA
Meub-M, TCL

SAMPLE ANALYSIS Pb. Np„ Gross Pb.
(Unfumrc^ Beta, (Pikered)

Sr-90

Sample No. Matrix* Date Sampled Time Sampled

BOFKD3 W
'-,^". .-:/-

^^^': ^ '• • •^ •^ ^

BOFKD4 W [-" -; /"? j.ai:`} •

BGFKD6 W - ;SJI- /.SC_'^ •.

SPECIAL INSTRUCTIONS M.vic•
CHAINOF POSSESSION Sign/Print Names Sample analysis t0r PO„ NO2, and NOs by EPA 300.0 is being requested for information

Relinquished By t^,? Date/Tme 3-/DatelTime y only. The ERC Contractor acknowledges that the 48-houcholding time will not be met. ^: S^.r

^ •.

♦ rI.J
N ^A ) SLoSAtltd

R' is By 2- Dale^me ^^' Receiv By Date/Tme o_^1er
A - Air
ns - Dwn >ulils

elinqmshed y Date/Time Received By Date7lime UL-DmmLiyuiar
T 7uwc
WI- Wie

Relinquished By Datellimc Received By Datcflimc. - I- - I.^wW
V - Vcg°OGNI
X - oukr

LABORATORX le Date/7imeeceivedBy Tit

SECTION

C

4 C,S{v^r•--- S-zS-4S Uy(,1^ .d

FINAI. SAMPLE Disposal Mclltod Disposed By Daleflin¢

DISPOSITION
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l I

100-FR-3 Groundwater Round 7

Data Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4561-LAS.(VB403.78) were validated at level D as

defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified

in the Remedial Investigation/Feasibility Study Work Plan for the

100-FR-3 Operable Unit, DOE/RL 91-53, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as

unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification of data as

estimated.

40378GMS.NAR; Printed: 7-Aug-95, 5:18 am 000002



Table I

Chain-of-Custody

Analysis Request

LATAID#: VB403.78 SDG: LK4561-LAS
- -

Sample Information Analyses Requested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF

SAMPLING
LOCATION

FIELD QC
INFO

TEMP
°C 1

BOFKD1 18-May-95 WATER B95-052 199-F7-1 SPLIT W/BOFK87 2 X

BOFKD3 23-May-95 WATER B95-052 199-F5-4 SPLIT W/BOFK65 2 X

BOFKD5 18-May-95 WATER B95-052 199-F7-1 TRIP BLANK 2 X

BOFKD6 23-May-95 WATER B95-052 199-F5-4 TRIP BLANK 2 X

Method References:
Analysis Method

1. VOA (TCL) CLP

Printed 7/31/95, 9:47 AM 40378DST.XLS 000003
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WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,

Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigation/Feasibility Study Work, Plan for the 100-FR-3 Operable Unit,

DOE/RL 91-53, Rev.O, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as

follows.

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value

reported is the sample quantitation limit corrected for sample dilution and moisture content by

the laboratory.

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a

QC deficiency identified during data validation, the associated quantitation limit is an estimate.

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration

is an estimate, but the data are usable for decision making purposes.

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL

but less than the CRDL and is considered an estimated value.

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC

deficiency the data are unusable.

UR- Indicates the compound or analyte was analyzed for and not detected in the sample.

Additionally, the data are unusable due to an identified QC deficiency.

JN- Indicates a tentatively identified compound (TIC) that has been determined to be valid in terms

of identification and quantitation.

UJN- Indicates a tentatively identified compound (TIC) that has been determined to be presumptive and

valid (JN) in terms of identification and quantitation and has been qualified as undetected (U)

due to associated blank contamination.

NJ- Indicates presumptive evidence of a compound at an estimated value. The data may not be valid

for some specific application (i.e., usable for decision making purposes).

N- Indicates presumptive evidence of a compound. The data may not be valid for some specific

applications (i.e., usable for decision making purposes).

40378GMS.NAR; Printed: 31-Jul-95, 12:45 pm 000005
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GI:OSSARY OF LABORATORY APPI.IED QUAi iFtF'RS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as

follows.

Commonly used laboratory qualifiers:

U- Indicates the compound was analyzed for but not detected in the sample.

B- Indicates the compound was detected in the method blank.

J- Indicates the compound was detected at a concentration less than the contract required

quantitation limit (CRDL).

40378GMS.NAR; Printed: 31-Jul-95, 12:45 pm 000006



Qualification Surrnmy Table
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Qualification Summary Table

Volatile Oraanic

ANALYTE

I

TYPE QUALIFIER SAMPLES
AFFECTED

DQO REASON

No q ualifiers added by validator.

Volatile Oraanic Field QC

ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT
SAMPLES

ALL Field Split
I

NONE BOFK65/BOFKD3 PRECISION Field spiitprecision Is acceptable.
BOFK87/BOFKD1

ALL Field S lit NONE BOFKD5 BOFKD6 BLANKS Tri biank contamination noted.

Comments:
1. Data qualification is not required based on field blanks, however field blank results are noted here to alert the data

user to uncertainties in the data set during decision making processes.

2. BOFK65, and BOFK87 were validated in SDG W0560-QES (VB403.75)

000008Printed 8/7/95, 6:42 AM 40378QLS.XLS



Data Summaiy Table
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VOLATILE ORGANIC
DATA SUMMARY TABLE

LATA ID#: VB403.78 HEIS #:
Date:

Matrix:

B0FKD1
18-May-95
WATER

BOFKD3
23-May-95
WATER

BOFKD5
18-May-95
WATER

BOFKD6
23-May-95
WATER

Constituent CAS # Units Results Q Results Q Results Q Results Q
Chloromethane 74-87-3 pg/L 10 U 10 U 10 i U 10 U
Bromomethane 74-83-9 pg/L 10 U 10 U 10 U 10 U
Vinyl chloride 75-01-4 pg/L 10 U 10 U 10 U 10 U
Chloroethane 75-00-3 pg/L 10 U 10 U 10 U. 10 U
Methylene chloride 75-09-2 pg/L 10 U 10 U 10 U 10 U
Acetone 67-64-1 pg/L 10 U 10 U 7 J 6 J
Carbon disulfide 75-15-0 pg/L 10 U 10 U 10 U 10 U
1,1-Dichloroethene 75-35-4 pg/L 10 U 10 U 10 U 10 U
1,1-Dichloroethane 75-34-3 pg/L 10 U 10 U 10 U 10 U
1,2-Dichloroethene (total) 540-59-0 pg/L 10 U 10 U 10 U 10 U
Chloroform 67-66-3 pg/L 10 U 10 U 10 U 10 U
1,2-Dichloroethane 107-06-2 pg/L 10 U 10 U 10 U 10 U
2-Butanone 78-93-3 pg/L 10 U 10 U 10 U 10 U
1,1,1-Trichloroethane 71-55-6 pg/L 10 U 10 U 10 U 10 U
Carbon tetrachloride 56-23-5 pg/L 10 U 10 U 10 U 10 U
Bromodichloromethane 75-27-4 pg/L 10 U 10 U 10 U 10 U
1,2-Dichloropropane 78-87-5 pg/L 10 U 10 U 10 U 10 U
cis-1,3-Dichloropropene 10061-01-5 pg/L 10 U 10 U 10 U 10 U
Trichloroethene 79-01-6 pg/L 22 10 U 10 U 10 U
Dibromochloromethane 124-48-1 pg/L 10 U 10 U 10 U 10 U
1,1,2-Trichloroethane 79-00-5 pg/L 10 U 10 U 10 U 10 U
Benzene 71-43-2 pg/L 10 U 10 U 10 U 10 U
trans-1,3-Dichloropropene 10061-02-6 pg/L 10 U 10 U 10 U 10 U
Bromoform 75-25-2 pg/L 10 U 10 U 10 U 10 U
4-Methyl-2-pentanone 108-10-1 pg/L 10 U 10 U 10 U 10 U
2-Hexanone 591-78-6 pg/L 10 U 10 U 10 U 10 U
Tetrachloroethene 127-18-4 pg/L 10 U 10 U 101 U 10 U
1,1,2,2-Tetrachloroethane 79-34-5 pg/L 10 U 10 U 10; U 10 U
Toluene 108-88-3 pg/L 10 U 10 U 101 U 10 U
Chlorobenzene 108-90-7 pg/L 10 U 10 U 10 U 10 U
Ethylbenzene 100-41-4 pg/L 10! U 10 U 10 U 10 U
Styrene 100-42-5 pg/L 10 U 10 U 10 U 10 U
Xylenes (Total) 1330-20-7 pg/L 10 U 10 U 10, U 10 U

Shaded areas indicate changes by the validator. 0000 1 O

811195, 3:25 PM 40378DST.XLS, VOLATILE ORGANIC
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

o Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(m

Soil Extract Volume: 1.00 (ML

CAS NO. COMPOUND

CUSTOMER SAMPLE NO.

BODKDl
Contract•

-

SAS No.: SDG No.:L4561

Lab Sample ID:L4561-5

Lab File ID: D4331

Date Received: 5/20/95

Date Analyzed: 5/24/95

Dilution Factor; 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_ Q

74-87-3 --------- Chloromethane 10. U
74-83-9 --------- Bromomethane 10. U
75-01-4--------- Vlny Chloride 10. U
75-00-3 --------- Cloroethane 10. U
75-09-2--------- Met y ene C or1 e 10. U
67-64-1 --------- Acetone 10. U
75-15- 0 --------- Carbon D1su f1 e 10. U
75-35-4---------1,1-Dic oroethene 1 . U
75-34-3--------- 1,1-Dichloroethane 10. U
540- 9-0--------1 2-Dic loroet ene ( total ) 10. U
67- 6-3---------Chloroform 10. U
1- 6- -------- 1,- ic oroet ane 1. U
78-93-3---------- 2- utanone 1 . U
71-55-6---------1 1,1-Trlchloroethane 10. U
56-2 -5--------- Car on Tetrach orlde 10. U
75-27-4--------- Bromodlc oromet ane 10. U
78-87-5---------142-D1ch oropropane 10. U
10061-01-5------c1s-1,3-Dichloropropene 10. U
79-01-6--------- Trlchloroethene 22.
1 4-4 -1--------Dl romoc loromet ane 10. U
79-00-5

1
1,2-Trich oroethane 10. U

71-4 -2---------Benzene 10. U
10061-02-6------ trans-l,3-Dichloro ro ene 10. U i
75-25- 2 ---------Bromo orm 10. U
10 -10-1--------4-Methy -2-Pentanone 10. U
591-78-6-------- 2-Hexanone 10. U
127-18-4-------- Tetrac oroethene 10. U
79-34-5---------1 1,2 2-Tetrachloroethane 10. U
108-

8-3-.......
TO uene 10. U

108-90-7 -------- Chorobenzene 10. U
1 0-41-4--------Eth enzene 10. U
100-42-5-------- t rene 10. U
1330-20-7------- Xylenes (total) 10. U

FORM I - CLP VOA g^ /3/90
^.3^. 75

OC9012 -W76



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO. ,

^ BODKDI
Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume: 1.00 (uL)

Number TICs Found: 0

-Contract:

SAS No.: SDG No.:L4561

Lab'Sample ID:L4561-5

Lab File ID: D4331

Date Received: 5/20/95

Date Analyzed: 5/24/95

Dilution Factor: 1.00

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00(uL)

CAS NUMBER

--i=-----------

COMPOUND NAME

----------------------------

RT

-------

EST. CONC.

-------------

Q

-------

2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

FORM I - CLP VOA-TIC 3/90

000013



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

o Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume: 1.00 (ML)

CAS NO. COMPOUND

CUSTOMER SAMPLE NO.

BODKD3
Contract•

SAS No.: SDG No.:L4561

Lab Sample ID:L4597^5

Lab File ID: D4342

Date Received: 5/25/95

Date Analyzed: 5/26/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_ Q

74-87-3 --------- Chloromethane 10. U
74-83-9--------- Bromomethane 10. U
75-01-4--------- V1ny1 C or1 e 1. U
75-00-3--------- Chloroethane 10. U
75-0 -2---------Methylene Ch or1 e 1. U
67-64-1---------Acetone 1 0 . U
75-15-0---------Carbon D1su 1 e 1 0 . U
75-35-4--------- 1 1-Di.c oroethene 1. U
75-34-3---------1 1-D1c loroethane 10. U
54 -59-0--- 1,2-D1c oroet ene ( total) 10. U
67-66-3--------- Ch oroform 1 0 . U
107- -2--------1 -Dic oroet ane 1 0 . IY-
78-93 --------- 2-Butanone 1 0 . U
71-55 --------- 11,1-Tr1c oroet ane 10. U
56-23-5--------- Carbon Tetrach orlde 1 0 . U
75-27-4--------- Bromodlc oromethane 10. U
78- 7-5---------1 2-Dic oro ro ane 1 0 . U
10061-01-5------cls-1,3-Dl.c loro ro ene 1. U
79- 0 1- 6 --------- Tr1c oroet ene 1 0 . U
12 -48-1--------Di romoc loromethane 10. U
79-00-5---------1 1,2-Tr1ch oroethane 10. U
71-4 2---------Benzene 1 0 . U
10061-02-6------ trans-1,3-Dlchloropropene 1 . U
75-25-2--------- Bromoform 1 0 . U
108-10-1-------- 4-Met yl-2-Pentanone 10. U
591-78-6 -------- 2-Hexanone 10. U
12 -1 -4--------Tetrac oroet ene 1 0 . U
79-34-5-------- -1,1,2 2-Tetrachloroet ane 10. U
108-88-3--------TO uene 1 0 . U
108-90-7 -------- Chloroenzene 1 . U
100-41-4 -------- Ety benzene 1. U
100-42-5--------St rene' 1 . U
1330-20-7-------Xylenes (total ) 1 . U

FORM I - CLP VOA 3/90

009014 5-W
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume: 1.00 (uL)

Number TICs Found: 0

- Contract•_

SAS No.:

CUSTOMER SAMPLE NO.-

BODKD3

SDG No.:L4561

Lab Sample ID:L4597-5

Lab File ID: D4342

Date Received: 5/25/95

Date Analyzed: 5/26/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

FORM I - CLP VOA-TIC

K,
'1_/ 3/90

;L^c



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

% Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(m

Soil Extract Volume: 1.00 (ML

CAS NO. COMPOUND

CUSTOMER SAMPLE NO.

BQDKD5
Contract:

SAS No.: SDG No.:L4561

Lab.Sample ID-L4561-1

Lab File ID: D4330

Date Received: 5/20/95

Date Analyzed: 5/24/95

Dilution Factor: 1.00

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00(uL)

Q

74-87-3 --------- Chloromethane 10. U

74-83-9--------- Bromomet ane 10. U

75-01-4--------- Vln Ch or1 e 10. U

75-00-3 --------- Cloroet ane 10. U

75-0 -2---------Met y ene Ch or1 e 10. U

67-64-1--------- Acetone 7- J

75-15-0--------- Car on Disulfide 10. U

1 D1ch oroet ene75-35-4 ----1 10. U,
75-34-3 1 1-D1c loroet ane 10. U

540-5 -0--- 1 2-Dic oroet ene tota 10. U
67-66-3--------- Chloro orm 10. U ^

107-0 -2--------1 2-Dic oroet ane 10. U

78-93- 3 ---------2-Butanone 1 0 . U

11-Tr1ch oroethane,71-55-6--------- 1 10. U,
on Tetrachlorl e56-23-5----- ----Car 10. U

75-27-4--------- Bromodichloromethane 10. U

78-87-5--------- 1 2-D1ch oropropane 10. U

10061-01-5------ cis-1,3-Dichloropropene 10. U
79-01-6----------Trichloroet ene 10. U

124-48-1-------- Da.bromoc oromet ane 10. U

79-00-5 --------- 1,12-Tr1c oroethane 10. U

71-43-2 --------- Benzene 10. U
10061-02-6------ trans-1 3-Dichloro ro ene 10. U

75-25- 2 --------- Bromoform 10. U

108-10-1-------- 4-Met y -2-Pentanone 10. U

591-78-6 -------- 2-Hexanone 10. U

127-1 -4-------- Tetrac loroet ene 10. U

79-34-5--------- 1,1,2 2-Tetrac oroet ane 10. U
108-88-3--...... TO uene 10. U

108-90-7-------- C lorobenzene 10. U

100-41-4 -------- Eth1 enzene 10. U
---St rene10 -42-5----- 10. U.

1330-20-7-------Xylenes (tota ) 10. U

FORM I - CLP VOA

0100916

3/90

,^ 5



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

°s Moisture: not dec. . 0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume: 1.00 (uL)

Number TICs Found: 0

CUSTOMER SAMPLE NO.

- BODKD5
-Contract•

SAS No.: SDG No.:L4561

Lab Sample ID:L4561-1

Lab File ID: D4330

Date Received: 5/20/95

Date Analyzed: 5/24/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

CAS NUMBER

1.

COMPOUND NAME RT EST. CONC. Q

2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

FORM I - CLP VOA-TIC

^^

e/90

16(

G-6-6
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

CUSTOMER SAMPLE NO.

_ BODKD6
Contract

SAS No.: SDG No.:L4561

Lab Sample ID:L4597=2

Lab File ID: D4341

Date Received: 5/25/95

i Moisture: not dec. 0 Date Analyzed: 5/26/95

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ML) Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ Q

74-87-3 --------- Chloromethane 10. U
74-83-9--------- Bromomet ane 10. U
75-01-4--------- V1ny C or1 e 10. U
75-00-3 --------- Chloroethane 10. U
75-09-2--------- Met y ene Chloride 10. U
67-64-1---------Acetone 6. J
75-15-0--------- Car on Dlsulfl e 10. U
75-35-4---------1,1-D1c oroethene 10. U
75-34-3 --------- 11-D1c oroet ane 10. U
540-59-0--------1,2-D1ch oroet ene (total) 10. U
67-66-3---------Chloroform 10. U
1--2-------- 1,2-Dic oroet ane l0. U
7 -93-3---------2-Butanone 10. U
71-55-6--------- 1,1 1-Tr1c oroet ane 10. U

a56-23-5--------- Carbon Tetrc or1 e 10. U
75-27-4 --------- Bromodichoromethane 10. U
78- 7-5 142-D1c oro ro ane 1 0 .. U
10061-01-5---- - -cxs-1 3-Dic loro ro ene

^
1'0. U

79-01-6--------- Tr2.ciloroet ene 10. U
124-48-1-------- D1 romoc oromet ane 10. U
79-00-5--------- 1,1,2-Trlchloroethane 10. U
71-43-2--------- Benzene 10. U
10061-02-6------ trans-1 3-Dlchloro ro ene 10. U
75-25-2---------Bromo orm 10. U
108-10-1--------4-Met y -2-Pentanone 10. U
591-78-6 -------- 2-Hexanone 10. U
127-18-4-------- Tetrac oroet ene 10. U
79-34-5--------- 1,1,2,2-Tetrachloroet ane 10. U
108-88-3--------To uene 10. U
108-90-7-------- Chlorobenzene 10. U
100-41-4-------- Et y enzene 1. U
100-42-5 -------- Strene 10. U
1330-20-7-------Xylenes total) 10. U

FORM I - CLP VOA

00!?n18

3/90

^, ^^



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO-.

I BODKD6 I
Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

o Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(m

Soil Extract Volume: 1.00 (uL

Number TICs Found: 0

Contract•_ I

SAS No.: SDG No.:L4561

Lab Sample ID:L4597-2

Lab File ID: D4341

Date Received: 5/25/95

Date Analyzed: 5/26/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

CA ER

---------------
1.

COMPOUND NAME

----------------------------

RT

-------

EST. CONC.
-------------

Q

-------

2.
3.
4.
5.
6.
7.
8.
9 .

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

FORM I - CLP VOA-TIC

^919

3/90
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Checldist

40378GMS.NAR; Printed: 1-Aug-95, 3:36 pm 000020



LATA GC/MS ORGANICS

DATA VALIDATION CHECKLIST

VALIDATION
A B C

1 .: 5

^ #£
E

`' a
LEVEL: i Y

VALIDATION q WHC-CM-5-3, Rev. 0 q WHC-SD-EN-SPP-002, Rev. 2
PROCEDURE:

PROJECT: 100-FR-3 ROUND SDG: LK4561-LAS

VALIDATOR: BJ MORRISI LATA NO: VB403.78 DATE: 31-Jul-95

REVIEWER: MC WEBB LAB: LAS CASE: N/A

SAF NO: B95-052 QAPP NO: DOE/RL 91-53, RO SAP NO: N/A
.............

ANALYSES REQUESTED

q Volatiles
CLP

COMMENTS:
SAMPLE NO. MATRIX
BOFKDIBOFKD3 WATER
BOFKD5 BOFKD6

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES

Are sample holding times acceptable?

Yta INU N/H

q

q q ^!

YES NO N/A

^l q q

II See HOLDING TIME SUMMARY form II

3. INSTRUMENT TUNING/PERFORMANCE AND CALIBRATIONS

Is the GC/MS tuning/performance check acceptable?

Were initial calibrations performed on all instruments at the proper frequency?

Are initial calibrations acceptable?

Were continuing calibrations performed on all instruments at the proper frequency?

Are continuing calibrations acceptable?

Validation calculation checks were performed and are acceptable.

^̂1 q qy ^y ^y

U ŷ ^1 ^J

U^ tJ q

^Jy q q

Ĵy q q

q q

If NO(s) are checked , see CALIBRATION DATA SUMMARY form

000021
40378GMS.XLS, Checklist

PNO-DVF-017, R2 7/31/95, 11:13 AM



LATA GCIMS ORGANICS

DATA VALIDATION CHECKLIST

YES NO NIX
4. BLANKS

Were laboratory blanks analyzed? - '--^ q q

Are laboratory blank results acceptable?

11 If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 11

5. ACCURACY
YES

^=1

NO

q

N/A

qWere surrogates/System Monitoring Compounds analyzed at the proper frequency?

q q qAre all surrogate/System Monitoring Compound recoveries acceptable?

' ^ q qWere spike samples (MS/MSD) analyzed at the proper frequency? --

^ q qAre a)I spike sample (MS/MSD) recoveries acceptable?

^ q qValidation calculation checks were performed and are acceptable.

11 If NO(s) are checked, see ACCURACY DATA SUMMARY form 11

6. PRECISION
YES NO NIA

Were MS/MSDs analyzed? (̀-̂^ q q

Are all MS/MSD RPD values acceptable? `-+ qq

Validation calculation checks were performed and are acceptable. ^ ' q q

11 If NO(s) are checked, see PRECISION DATA SUMMARY form 11

7. FIELD QC SAMPLES
YES

' ^

NO

q

NIA

qWere field QC samples (trip blanks, splits ) identified? --

q ' ^ qAre trip blank results acceptable? (see Blank Data Summary form)

q

--

q

^

' ^Are field duplicate RPD values acceptable? (see Field QC calculations)

' ^ q

--

qAre field split RPD values acceptable? (see Field QC calculations) -

q q ` ^Are performance audit sample results acceptable? -

Comments: BOFKD5 and B0FKD6 were identified as Trip Blanks.

The following field splits were identified: B0FK65/BOFKD3; BOFK87/BOFKD1

Samples B0FK65 and BOFK87 were validated in SDG W0560-QES (VB403.75).

40378GMS.XLS, Checklist 000022
PNO-DVF-017, R2 8/7/95, 6:47 AM



LATA GC/MS ORGANICS

DATA VALIDATION CHECKLIST

8. SYSTEM PERFORMANCE
YES NO NIA

Were Internal standards analyzed? 1J q

Are all internal standard areas acceptable? - q

(^

t,.l q

Are all internal standard retention times acceptable? qqq

9. COMPOUND IDENTIFICATION AND QUANTITATION
YES NO N/A

Is compound identification acceptable? ^^y1 ^! q

Is compound quantitation acceptable? ^J q q

Are all TICs properly identified and coded? qqq

10. REPORTED RESULTS AND QUANTITATION LIMITS

Are results reported for all requested analyses?

Are all results supported in the raw data?

Do results meet the CRQLs?

Validation calculation checks were performed and are acceptable.

YES

q

q

"i:=J

NO

q

q

q

q

NIA

q

q

q

q

Comments:

„_,....,.,.. < . ....... . ... .. . ., .,....., . ,. .... . ^ .. ..,...., ....,.,, . ..,. ,. .. ^,^.^... ^,.,<.^..,.,

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40378GMS.XLS, Checklist 000023
PNO-DVF-017, R2 7/31/95, 11:13 AM



LATA GC/MS ORGANICS

DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4561-LAS VALIDATOR: BJ MORRIS DATE: 31-Jul-95

PROJECT: 100-FR-3 ROUND 7 REVIEWER: MC WEBB LATA NO.: VB403.78

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT
da s

Required
HT

(dayjs

ANALYSIS
HT
da s

Required
HT
da

VAL
Q

BOFKDI WATER Volatiles 18-Ma -95 N/A 24-May-95 N/A N/A 6 14 NONE

BOFKD3 WATER Volatiles 23-May-95 N/A 26-May-95 N/A IV/A 3 14 NONE

BOFKDS WATER Volatiles 18-Ma -95 N/A 24-May-95 N/A N/A 6 14 NONE

BOFKD6 WATER Volatiles 23-Ma -95 N/A 26-May-95 N/A N/A 3 14 NONE

40378GMS.XLS, HOLD TIME 000024

PNO-DVF-017, R2 7/31/95, 11:47AM



LATA GC/MS ORGANICS
DATA VALIDATION CHECKLIST

BLANK DATA SUMMARY

SDG: LK4561-LAS VALIDATOR: BJ MORRIS DATE: 31-Jul-95

PROJECT: 100-FR-3 ROUND 7 REVIEWER: MC WEBB LATA NO.: VB403.78

BLANKID ANALYTE RESULT
LAB
Q RT UNITS

5X
RESULT

10X
RESULT

SAMPLES
AFFECTED

VAL
Q

BOFKD5
Tiip Blank Acetone 7 J pg/L NONE NONE

BOFKD6
Trip Blank Acetone 6 J pg/L NONE NONE

40378GMS.XLS, BLANKS 0006325
PNO-DVF-017, R2 7/31/95, 11:47 AM



VOLATILES FIELD SPLIT EVALUATION

LATA ID#: V13403.78 HEIS #: B0FK65 B0FKD3 RPD DIF DL

Date: 23-May-95 23-May-95
Matrix: - WATER WATER pg/L

ORIGINAL SPLIT

Constituent CAS # Units Results Q Results Q

Chloromethane 74-87-3 pg/L 10 U 101 U

Bromomethane 74-83-9 pg/L 10 U 10i U

Vinyl chloride 75-01-4 pg/L 10 U 101 U

Chloroethane 75-00-3 pg/L 10 U 10i U

Methylene chloride 75-09-2 pg/L 10 U 101 U

Acetone 67-64-1 pg/L 10 U 10 U

Carbon disulfide 75-15-0 pg/L 10 U 101 U

1,1-Dichloroethene 75-35-4 pg/L 10 U 10^ U
^1,1-Dichloroethane 75-34-3 pg/L 10 U U10

1,2-Dichloroethene (total) 540-59-0 pg/L 10 U 10; U

Chloroform 67-66-3 pg/L 10 U 10i U

1,2-Dichloroethane 107-06-2 pg/L 10 U 10; U

2-Butanone 78-93-3 pg/L 10 U 10; U

1,1,1-Trichloroethane 71-55-6 pg/L 10 U 101 U

Carbon tetrachloride 56-23-5 pg/L 10 U 10U

Bromodichloromethane 75-27-4 pg/L 10 U 10 U
1,2-Dichloropropane 78-87-5 pg/L 10 U 10 U

cis-1,3-Dichloropropene 10061-01-5 pg/L 10 U 10! U

Trichloroethene 79-01-6 pg/L 10 U 101 U

Dibromochloromethane 124-48-1 pg/L 10 U 10! U

1,1,2-Trichloroethane 79-00-5 pg/L 10 U 10, U

Benzene 71-43-2 pg/L 10 U 10 U

trans-1,3-Dichloropropene 10061-02-6 pg/L 10 U 101 U

Bromoform 75-25-2 pg/L 10 U 10 U

4-Methyl-2-pentanone 108-10-1 pg/L 10 U 10i U

2-Hexanone 591-78-6 pg/L 10 U 10 U

Tetrachloroethene 127-18-4 pg/L 10 U 10 U

1,1,2,2-Tetrachloroethane 79-34-5 pg/L 10 U 10 U

Toluene 108-88-3 pg/L 10 U 10! U

Chlorobenzene 108-90-7 Ng/L 10 U 10', U

Ethylbenzene 100-41-4 pg/L 10 U 10 U

Styrene 100-42-5 Ng/L 10 U 10, U

Xylenes (Total) 1330-20-7 pg/L 10 'U 10; U

EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.

Shaded areas indicate changes by the validator. (j 0 G G^ L
8/13/95, 1:22 PM 40378DST.XLS, VOLATILES FIELD SPLIT /vJ^6,



VOLATILES FIELD SPLIT EVALUATION

LATA ID#: VB403.78 HEIS #: B0FK87 BOFKD1 RPD DIF DL

Date: 18-May-95 18-May-95
Matrix: WATER WATER Ng/L

ORIGINAL SPLIT

Constituent CAS # Units Results Q Results Q

Chloromethane 74-87-3 Ng/L 10 U 10 U

Bromomethane 74-83-9 Ng/L 10 U 10 U

Vinyl chloride 75-01-4 Ng/L 10 U 10 U

Chloroethane 75-00-3 Ng/L 10 U 10 U

Methylene chloride 75-09-2 Ng/L 10 U 10 U

Acetone 67-64-1 Ng/L 10 U 10 U

Carbon disulfide 75-15-0 Ng/L 10 U 10 U

1,1-Dichloroethene 75-35-4 pg/L 10 U 10 U

1,1-Dichloroethane 75-34-3 pg/L 10 U 10 U

1,2-Dichloroethene (total) 540-59-0 Ng/L 10 U 10 U

Chloroform 67-66-3 Ng/L 10 U 10 U

1,2-Dichloroethane 107-06-2 Ng/L 10 U 10 U

2-Butanone 78-93-3 Ng/L 10 U 10 U

1,1,1-Trichloroethane 71-55-6 Ng/L 10 U 10 U

Carbon tetrachloride 56-23-5 pg/L 10 U 10 U

Bromodichloromethane 75-27-4 Ng/L 10 U 10 U

1,2-Dichloropropane 78-87-5 Ng/L 10 U 10 U

cis-1,3-Dichloropropene 10061-01-5 Ng/L 10 U 10 U

Trichloroethene 79-01-6 Ng/L 22 22 0 10

Dibromochloromethane 124-48-1 Ng/L 10 U 10 U
1,1,2-Trichloroethane 79-00-5 Ng/L 10 U 10 U
Benzene 71-43-2 Ng/L 10 U 10 U

trans-1,3-Dichloropropene 10061-02-6 pg/L 10 U 10 U

Bromoform 75-25-2 pg/L 10 U 10 U
4-Methyl-2-pentanone 108-10-1 pg/L 10 U 10 U
2-Hexanone 591-78-6 Ng/L 10 U 10 U

Tetrachloroethene 127-18-4 Ng/L 10 U 10 U

1,1,2,2-Tetrachloroethane 79-34-5 Ng/L 10 U 10 U
Toluene 108-88-3 Ng/L 10 U 10 U

Chlorobenzene 108-90-7 Ng/L 10 U 10 U

Ethylbenzene 100-41-4 Ng/L 10 U 10 U

Styrene 100-42-5 pg/L 10 U 10 U

Xylenes (Total) 1330-20-7 pg/L 10 U 10 U

EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.

2. If both sample results are >5*DL the RPD is used for evaluation.

3. If either sample result is <5*DL the DIF is used for evaluation.

4. All positive results have exhibited acceptable precision.

Shaded areas indicate changes by the validator.

7/31/95, 12:56 PM 40378DST.XLS, VOLATILES FIELD SPLIT



LATA GC/MS ORGANICS

DATA VALIDATION CALCULATION SPREADSHEET

SDG: LK4561-LAS

LATA No.: V6403.78

Date: 31-Jul-95

Validator: BJ MORRIS

VOA RELATIVE RESPONSE FACTOR

Response for Conc. of Area of

Analyte Internal Internal
Analyte of Interest Standard Standard

Acetone rrf20 9707 50.00 48709

Benzenerrf50 217132 50.00 205083

Toluene rrf200 1128234 50.00 200342

Conc. of
Analyte

of Interest

20.00

50.00

200.00

RRF

0.498

1.059

1.408

PNO-DVF-017, R2

40378GMS.XLS, RRF

7/31/95, 2:54 PM
^ f'i.' C 2-7 ^



LATA GC/MS ORGANICS

DATA VALIDATION CALCULATION SPREADSHEET

SDG: LK4561-LAS

LATA No.: VB403.78

RELATIVE STANDARD DEVIATION

RRF1 Analyte: Chloromethane

1.7

1.85 MEAN STDEV RSD

1.925 1.861 0.1067 5.7

1.844

1.984

RELATIVE STANDARD DEVIATION

RRF3 Analyte: Chloroform

3.119

325 3.163 00606

RSD

3.15

3.141

Date: 31-Jul-95

Validator: BJ MORRIS.

RELATIVE STANDARD DEVIATION

RRF2 Analyte: Acetone,

0.558

0.498 MEAN STDEV RSD

0.673 0.578 0.1267 21.9

0.426

0.737

RELATIVE STANDARD DEVIATION

RRF4 Analyte: Styrene

0.876

0.894 MEAN STDEV RSD

0.964 0.908 0.0333 3.7

0.905

0.9

p0On28
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LATA GC/MS ORGANICS

DATA VALIDATION CALCULATION SPREADSHEET

SDG: LK4561-LAS

LATA No.: VB403.78

Date: 31-Jul-95

Validator: BJ MORRIS

VOA PERCENT DIFFERENCE

Initial Continuing
Calibration Calibration

Analyte Average RRF Average RRF

Vinyl Chloride 1.874 1.950

Bromoforni 0.408 0.444

Carbon Tetrachloride 0.501 0.454

Chlorobenzene 1.011 0.902

%D

4.1%

8.8%

9.4%

10.8%

000029
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LATA GCIMS ORGANICS
DATA VALIDATION CALCULATION SPREADSHEET

SDG: LK4561-LAS

LATA No.: VB403.78

Date: 31-Jul-95

Validator: BJ MORRIS

VOA SURROGATE RECOVERY

surrogate surrogate
Analyte result added

Toluene-dS

Bromofluorobenzene

50.62 50.00

45.40 50.00

%R

101.2%

90.8%

000030

40378GMS.XLS, SURROGATE

PNO-DVF-017, R2 7/31/95, 2:54 PM



LATA GC/MS ORGANICS
DATA VALIDATION CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS/MSD)

SDG: LK4561-LAS

LATA No.: VB403.78

bate: 31-Jul-95

Validator: BJ MORRIS

MS MSD Sample Spike
Analyte Sample ID Result Result Result Added MS%R MSD%R

Trichloroethene BOFKD1 76.00 72.00 22.00 50.00 108.0% 100.0%

Benzene BOFKD1 50.00 48.00 0.00 50.00 100.0% 96.0%

0tt0-a31

40378GMS.XLS, MS, MSD %R

PNO-DVF-017, R2 7/31/95, 2:54 PM



LATA GC/MS ORGANICS
nnrA VW lnATlnN rAl rlll ATInN SPRFADSHEET

RELATIVE PERCENT DIFFERENCE

SDG: LK4561-LAS

LATA No.: VB403.78

Analyte Sample ID

Trichloroethene BOFKD1

Benzene BOFKDI

Date: 31-Jul-95

Validator: BJ MORRIS

MS %R MSD %R RPD

108.0% 100.0% 7.7%

100.0% 96.0% 4.1%

OQn032

40378GMS.XLS, RPD

PNO-DVF-017, R2 7/31/95, 2:54 PM



LATA GC/MS ORGANICS

DATA VALIDATION CALCULATION SPREADSHEET

RESULTS CALCULATIONS FOR VOA WATER SAMPLES

SDG: LK4561-LAS

LATA No.: VB403.78

Area of
the Quant
Ion for the
Analyte of

Analyte Interest

Trichloroethene (-KD1) 32910

Acetone (-KD6) 3892

Date: 31-Jul-95

Validator: BJ MORRIS

Area of Amount of
the Quant Internal Volume of

Ion for the Standard Relative Water
Internal added Response Purged Dilution Conc

Standard (ng) Factor (ml) Factor (Ng/L)

178234 250.00 0.424 5.00 1.00 21.77

50821 250.00 0.677 5.00 1.00 5.66

00'!a!133

40378GMS.XLS, VOA WATER
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Laboratory Case Narrative
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Lockheed Analytical Services Log-in No.: L4561 /L4597
Quotation No.: Q400000-B

SAF: B95-052
Document File No.: 0520596/0525596

WHC Document File No.: 222
SDG No.: LK4561

PageS

CASE NARRATIVE

ORGANIC ANALYSES

Analytical Method CLP 3/90 Volatiles

This data package contains the volatile organic constituents results for the sample collected

on May 18 and 23, 1995 and received at Lockheed Analytical Services on May 20 and 25,

1995. The samples and the corresponding laboratory control number can be found on the

Method Blank Summary Form IV.

SDG No.: L4561

Login No.: L4561/L4597

The associated samples were analyzed in two analytical batches. The instrument tunes, initial

and continuing calibrations were within QC criteria.

Analytical Batch 052495-8260-D 1

Holding Times

The samples were analyzed within the required holding time on May 24, 1995.

Surrogate Recoveries

Surrogate recoveries were within QC limits.

Matrix Spike ( Ms)/Matrix Spike Duplicate (MSD)

Sample BODKD1 (L4561-5) was the native sample for L4561-5 MS/MSD. Compound

recoveries were within QC limits in the Matrix Spike (MS) and Matrix Spike Duplicate (MSD).

The Relative Percent Differences (RPDs) between the MS and MSD were within QC limits.

Target compound Acetone was detected in the MS along with the spiked compounds.

Method Blank

There were no target compounds and Tentatively Identified Compounds (TICs) detected in the

Method Blank (MB).

Internal Standard
0^4

All internal standard area counts and retention times were within QC limits for all associated Qf^^
samples analyzed.

Q^Q

pOOn35



Lockheed Analytical Services

Sample Results

Log-in No.: L4561/L4597
Quotation No.: Q4000007B

SAF: B95-052
Document File No.: 0520596/0525596

WHC Document File No.: 222
SDG No.: LK4561

Page6

Target compounds were detected in the associated client sample analyzed but no TICs were
detected.

Analytical Batch 052695-8260-D 1

Holding Times

The samples were analyzed within the required holding time on May 26, 1995.

Surrogate Recoveries

Surrogate recoveries were within QC limits.

Matrix Spike (Ms)/Matrix Spike Duplicate (MSD)

Refer to analytical batch 052495-8260-D1 for the associated Matrix Spike (MS) and Matrix

Spike Duplicate (MSD) results.

Method Blank

There were no target compounds and Tentatively Identified Compounds (TICs) detected in the

Method Blank (MB).

Internal Standard

The internal standard area counts and retention times were within QC limits for all associated

samples analyzed.

Sample Results

Target compound Acetone was detected in sample BODKD6 (L4597-2). There were no TICs

detected in the associated client samples analyzed.

Prepared By
-Patricia Lonergan

June 26, 1995

U11^
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r ^__Page } of I^ ^ ^

Bechtel Hanford, Inc. J CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
•

Data 7Lmaround

q P i iCollector Company Contact Telephone
or tyr

. C^^^ ^ i^^• Bob Raidl (509) 372-9641 n Normal

Project Designahon . Sampling Location SAP No.
100-FR-3 Groundwater- Round 7 100 F B95-052
Ice Ches t Field Logbook No Shipment^F a

Fede
at

Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed w9s -0 ^qc)
Possible Sample Ilazards/Remarks

Preservation
HNO3 Cool4°C HCI HNO, Cool4°C Cool4°C HNO, LICI

Type of Container P/G P/G Gs PIG G P/G P/G Gs

No. of Container(s)
1 1 3 5 1 I 1 3

Special Handling and/or Storage
Volume

Maintain samples between 2°C and 6'C. IL 500mL 4OmL 1L IL 20mL IL 40mL
ICeMeraie-
TAL AA

Aaiws(IC) -
F cl 50

VOA-TCL Gross Tritium, Activity ICPMeIaLs-
VOA-

SAMPLE ANALYSIS

.

Mculo-AS,

, , „

PO„ NO2, Alpha,

Gross

C-14 Scan Ta"^'
Meuls-Aa, TCL

Pb. NO,. Pb.
. (unGltered) Beta, (F'dtered)

Sr-90

Sample No. Matrix• Date Sampled Time Sampled

BOFKDI W ' I^' •/^ ^ ^3 -^G ^G ^^ ^ / ^

BOFKD2 W '/^-^i ^ \4a X

BOPICDS W • ^d"^i- - \4 a X

CHAIN OP POSSESSION SigNPrint Names
SPECIAL INSTRUCTIONS M.trix•
Sample analysis for PO„ NO2, and NO3 by EPA 300.0 is being requested for information s- s°a

Relinquished By Datei"Time Re G,CC_ Date/Tme J' only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. sE - Smimm^

-/ K^ 6

,/
S-/7 . -

SD - S°W ^
sL.sw6.

i C. Datefl5me O^jUL} eceaved By Date^me Wi"W -
o

f r/ ^
A =Ait

swa.Ds a D"elin uished H Date^meq y Received By Date/Tme
°

DL=D1mnLi4+ila
T - Twue

tI Relinquished By ^ Dat^me Received By Date^me . , L - t.quq
V Vegne'iou
X oNer

LABORATORY ed Title Datell;me ^
SECTION

^`

CYCc^ Jr.n1 4 1 (9 C ^( ( O u.
FINAL SAMPLE isposal Method Disposed By Date/ me -

DISPOSI.TION
I
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Page 1 of7Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
LUI 1

•

V 1 DataTurtiaround

DCollector Company Contact Tele hone
p

Priority

Bob Raidl (509) 372-9641 N Normal

Project Designatinn Sampling Location SAP No.
100-FR-3 Groundwater- Round 7 100 F B95-052
Ice Chest No. 1 S Field Logbook No. Method of Shipment

61?-10 --' ^ -' . `-' .• ^ Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed We1S-D -0'Q01 I-31 ;a^fUyC-245`SC7 4-1
Possible Sample Hazards/Remarks

Preservation
HNO, Coo14°C HCt HNO, Coot 4°C Cool 4°C HNOs HCI

Type of Container
P/G PIG Gs P/G G P/G P/G Gs

No. of Container(s)
1 I 3 5 1 1 1 3

Special Handling and/or Storage
Maintainsamplesbetween2°Cand6°C.

Volume
IL 500mL 40mL IL IL 20mL IL 4OmL

- - ICPMemts-
TAL AA

t.eimeOC)-
CI 30„F

VOA-TCL Gross Tritium, Activity ICPMeIak-
VOA-

SAMPLE ANAI YSLS

.
Mcr,tz-As,

,.

P0„ NO,, Alpha, C-14 Scun TAL. AA
Menh-^. '1'CL

.
Pb. NO,. Gross

Pb.
. . Nnfdvscab Beta, (Fumred)

Sr-90

Sample No. Matrix* Date Sampled Time Sampled

BOPKD3 W .-^-. . • j
^°^-": > y' ' . , ^.

BOFKD4 W

BOFKD6 W

CHAIN OF POSS&SSION Sign/Print Names
IAL INSTRUCTIONSSPEC Mnuce

Sample analysis for PO and NO by EPA 300NO 0 is being requested for information„ , , . soa
Relinquished By ^t . Date^me v Date>Zime only. The ERC Contractor acknowledgesges that the 48-hour holding time will not be met. SE - sm^c

1:-. ^ s s
so - s°tia

8`.=wR' is By ^ ifGDate/Tme Receiv By Date/Tme erWo-na,
^ - A - Air

ehnqmshed y Date^me Received By Date/Time ^ a p,M 'sOLii&
w . - T - rume

wt - wa
' Relinquished By Date/Tme Received By Date/Mme L - t:.x+a

= v.^wcm^V
X - OWee

LABORATORY Received By Title Date/7ime
SECTION

kjlv_^ d ^ l^t{vd',.._ 5-25`qS U`/V>

FINAL SAMPLE Disposal Method Disposed By Date/'fime
DISPOSTION

^

1.
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LATA GC/MS ORGANICS

DATA VALIDATION CHECKLIST

INFORMATION REQUEST FORM (IRF)

To: Jeanette Duncan, WHC/BHI Date: 31-Jul-95

5 SS YS Y) l 3Y S^'.. LE l< I^^^'L I
^Y f ^^Y Y L 4 S 4 .L^' .^.

SeGt^^
L' ^^ ^E fL

F Y R Q'.

PROJECT NAME: 100-FR-3 ROUND 7

SDG NUMBER: LK4561-LAS

LATA NO.: VB403.78

LABORATORY: LAS

CASE NUMBER: N/A

ANALYSIS METHOD: Volatile Organic

ANALYSIS DATE: 5/24 & 5/26

ITEM (S) MISSING:

Comments: The laboratory has used the wrong sample number in the

volatile organic section. All sample numbers begin with "BOD-" instead of "BOF--". This

problem effects all aspects of this section from the lab case narrative to the matrix spike

summary. Please provide corrected pages from the lab.

RETURN TO LATA

Attention: BJ MORRIS

INFORMATION RECEIVED FROM WHC (INITIALS/DATE):

INFORMATION ACCEPTABLE?: YES NO q

if NO is checked, send a new LIRF to request additional information.

40378GMS.XLS, LIRF-1 Oa^^`
PNO-DVF-017, R2 7131/95, 2:57 PM }1



08/01/95 12:18 $509 372 2106 WHC HASM 345HL5 kQJOO1

Bechtel Hanford, Incorporated
Data Management and Validation

Commercial FAX # (509) 372-2106

Company Name: Los Alamos Technical Associates

Contact Name: Marsha Webb

FAX Number: 943-6740 Telephone Number: 943-0244

Sender: Jeanette Duncan

Comments:

Marsha.

Please see the attached letter of correction from Lockheed and your associated
information request. ERC considers this method of correction acceptable. If you
have any questions, please contact me immediately upon receipt of this fax.

^i
Thanks,

Jeanette

Number of Pages (inctuding Coversheet): 3

Date Sent: 8/01/95

^: •
If there are any problems with this transmlmlm, please call

serdlnp party on (509) 372-3395.

O0Z?Ct-'12
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1-mk6rra Enoaonmmnl srinas C.
SarFF»^ Ao.1y1uI Sctvittp .
973 %nDy Jobp.ca Lmw Iss Vegea,Nwsdo 89I193705
Telep4oce 70'L361-07]A EOOd62.7lIIS Fetd^ic 7tr2-361-81^6 •.

LOCKNECp

August 1, 1995

Bechtel Hanford, Inc.
345 Sills Street
P.O. Box 969
Richland, WA 99352

ATTTNTION: 1VIs. Doris Ayres

/IARTIN

SUB.TECTs SDG LK4561, SAF No. B95052, sample identification error

Dear Ms. tryres:

This is in reference to our conversation today concerning the incorrect sample

identifications indicated in the volatile section of the final report; the correct sample

identifications are as follows:

BODKDI should be indicated as BOFIGDI
BODKD3 should be indicated as BOFKD3
BODKDS should be indicated as BOFXDS
BODKD6 should be indicated as BOFKD6

If you should have any questions concerning this infotmation, please do not hesitate to

call Karen Germann at (702) 361-3955 at extension 326. In the event that Karen is not
available, please contact me at extension 326.

Sincerely,

May B. Ford
Client Services Manager

cc: Kathieen Hall
Karen Germann
CSR File

OC?l^!1.t.l

C000 _ S'TH46£ S6SVH 3Hh1 90TZ ZLC 6049, oZ:ZT 96/TO/80
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END OF PACKAGE
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